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Pirkey Unit 1 

Basic Information: 

Please provide the baseline carbon dioxide (CO2) emissions rate and baseline heat rate for each 
designated facility Provide the baseline information for different load segments if you are 
recommending separate standards based on different operating loads. Baseline calculations 
should include data from all operations during the selected baseline period. 

Use default equation or supply data, calculations, and justification for a different approach. 

Provide a detailed justification for selected period. 

Provide Design firing rate capacity in MMBtu/hr for.~ull load. 

Provide Nameplate, summer, and winter generation capacity in MW, if changed since most 
recent DOE Energy Information Administration Form 860 submitted. 

Pirkey Unit 1 design firing rate capacity is 6821 MMBtu/hour based on Babcock & Wilcox 
("B&W") design specifications for boiler maximum continuous rating (MCR) point. 

The most recent DOE Energy Information Administration Form 860 lists the capacity of Pirkey 
Unit 1 as 675 MW as the maximum summer and winter rating and 400 MW as the minimum 
summer and winter rating. However unit control system enhancements have allowed the unit to 
achieve stable operation at lower loads. The new minimum load was established as 300MW on 
January 29,2020. 

Ongoing evaluations under other recently finalized federal environmental regulations have 
not yet been completed, and will impact the baseline evaluation and projected future emissions 
and operating conditions. TCEQ has extended the time to complete this section of the ICR 
response until December 15,2020. 

Heat Rate Improvement Measures 

The company must assess the feasibility of each ofthe EPA's seven heat rate improvement 
measures for each designated facility. Companies should review the EPA's ACE rule preamble 
and referenced technical support documents for additional details on each measure. If separate 
standards are recommended based on diferent operating loads, assess thefeasibility ofthe 
measures at each segment.. . 

Cost Information requested can be based on the cost information included in the EPA's ACE 
rule preamble and/or referenced technical support documents or other cost data may be 
provided. Reference the basisfor any other cost data provided (e.g., vendor estimates, the EPRI 
Cost Manual Estimator, or the EPA Pollution Control Cost Control Cost manual). 
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1. Neural Networks and Intelligent Sootblowers 
Provide the following for each heat rate improvement measure: 

o If the measure is already implemented, provide thefollowing: 
o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated. 
o Ifthe measure -wasinstalled after the baselineperiod (i.e.,years used to determine 

the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Pirkey Unit 1 utilizes a Distributed Control System (DCS) and Process Information (PI) 
monitoring systems to provide the unit operators with a full view of the critical operating 
conditions on the unit. The DCS and PI together are the functional equivalent ofa Neural Network. 
Pirkey Unit 1 also utilizes a Diamond Power Intelligent Soot blowing system. 

In the ACE Rule, a neural network is defined as a computer model that can be used to 
optimize combustion conditions, steam temperatures, and air pollution controls at a steam 
generating unit. A number of computerized systems have been developed and marketed by 
vendors, each of which contains a specific suite of sensors and monitors, and each of which is 
designed to work with specific modeling software based on the fundamental engineering principles 
that apply to the combustion or steam conditions at that particular unit, and the specific air 
pollution controls that have been installed at the unit. 

The PI and DCS systems at Pirkey Unit 1 rely on the same types of monitors and sensors 
included in most Neural Network packages. Over a hundred different parameters from various 
systems and equipment are measured across the unit. These include primary and secondary air 
flows and temperatures, air and gas pressures and flows, pressure differentials for certain critical 
equipment, auxiliary loads, feedwater flow, fan speeds and pitch, and other measurements. 
Subsystems that are monitored and evaluated include the air heaters, pulverizers, burners, fans, 
dampers, feedwater heaters, reheaters, economizers, superheaters, boiler feed pumps, turbines, 
generators, air pollution control equipment, condenser systems, and electrical systems. 

A neural network installation collects and evaluates the information from sensors installed 
on a single unit or small group o f units at a single location, and recommends adjustments, triggers 
alarms or sends other notifications to the unit operators, or automates certain functions through the 
computer tracking and predictive software. Operators can respond and make adjustments as 
appropriate, investigate unusual conditions, or enter work orders into the plant maintenance 
system. The PI and DCS systems at Pirkey Unit 1 provide similar information to unit operators, 
adjust certain controls automatically, and can generate alarms and prompt specific actions to be 
manually performed. 
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In addition5 SWEPCO is one of six operating subsidiaries iii the American Electric Power 
(AEP) system that own and operate fossil fueled-units. The AEP system includes over 30,000 
MW of generating capacity, approximately 5,300 MW of which is renewable energy capacity. 
AEP companies operate approximately 12,000 MW of coal-fired capacity. Among the coal-fired 
units on the AEP system, there are several "series" of like-sized units of similar design. However, 
Pirkey Unit 1 is unique within the AEP system. 

The similarities in size and design ofthe various AEP series ofunits have made information 
sharing and performance tracking a hallmark of AEP's culture. In the 1970s, AEP developed a 
training center for unit operators, and equipped it with a generator simulator that mimicked the 
real experience of manning the unit controls at one of the system's plants. This in turn led to the 
creation of a centralized Monitoring & Diagnostics Center (MI)C) in 2014, co-located with the 
training center in St. Albans, West Virginia. Pirkey Unit 1 is included in the data sharing, trending, 
and performance monitoring activities at the MDC. 

At the MDC, thousands of instrument readings from the majority of the AEP fossil fleet 
are gathered and monitored. The information comes directly from the PI and DCS systems in real 
time. Information about sensor conditions and status and data trending and evaluation through the 
use of pattern recognition software allow the center to notify plant personnel of the need to check, 
replace, or repair individual sensors, or take other actions to respond to abnormal operating 
conditions. The MDC has built numerous models around critical processes within the AEP units, 
and is able to communicate and collaborate with plant and system operators to investigate and 
remedy conditions before equipment damage occurs. In a sense, the MDC serves as a virtual fleet-
wide neural network for AEP's fossil units. 

The MDC has the capability to monitor and trend individual data points remotely in real 
time, spot early trends, and proactively recommend actions to improve performance or eliminate 
a curtailment before costly damage occurs. Based on the information available through these 
systems, operators are able to distinguish between controllable and uncontrollable factors 
impacting heat rate on the unit, and take prescribed actions to reduce the impacts associated with 
controllable factors as much as physically and economically possible. Intensive operator training, 
including the use of a centralized control system generator simulator during that training, provides 
our personnel with the knowledge necessary to initiate appropriate changes in operating 
parameters, and monitor the effects of automated responses in certain supplemental control 
systems, to assure that stability is achieved and maintained during all operating conditions. 

The capabilities of the MDC are essentially equivalent to the capabilities of a neural 
network on an individual unit, but with several distinct advantages not present with third party 
systems. First, the centralized function at MDC reduces the personnel and expense that would be 
required to support neural networks on each individual unit. Second, the information collected on 
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a broad range of units across the AEP system provides opportunities to analyze and trend a more 
robust data set than could be gathered from an individual unit. Third, the information collected 
from units within the same series and the evaluations performed for one of the units in that series 
can highlight developing issues and solutions that can be applied to the entire series before 
equipment damage occurs. And fourth, the MDC staff can develop diagnostic tools and software 
that is customized to an AEP series of units based on the wealth of information in their systems, 
without the expense and delays associated with engaging a third party contractor. 

For all of these reasons, a commercial neural network would not collect additional data, 
provide better trending and evaluation, or take advantage ofthe broader universe of data available 
at the MDC, and therefore would not produce any detectable heat rate improvement beyond that 
achieved using the current systems and assistance of the MDC. In addition to optimizing steady 
state operations, these sensors and related controls allow unit operators to make necessary changes 
in real time when the unit is required to change loads in response to automatic generator control 
by the regional transmission operator. 

The opportunity for heat rate improvement with this technology is measured as a reduction 
of the typical heat rate increase that occurs over a long period of operating time. It is not an 
improvement in the design heat rate of the unit. In addition, the sensors, information, and controls 
must also be accompanied by actions necessary to make meaningful change in performance. While 
a neural network can expand the data points that are measured and monitored, it ultimately requires 
actions by both programmed control systems and experienced operators to start/stop and verify 
equipment operation or modify control settings to make meaningful change in performance, Since 
much ofthis work is already being achieved on Pirkey Unit 1 through existing sensors and controls 
and experienced operators, it is expected that addition of a neural network would result in a 
marginal improvement that is less than the range predicted in Table ] of the ACE Rule. 

Pirkey Unit 1 is equipped with an intelligent sootblowing system that was installed during 
a scheduled unit outage in 2019. The sootblowers do not use a neural network or DCS. The 
sootblowers have the ability to be automatically controlled via the supplied control system or via 
manual override by unit operators as may be needed. 

Performance measurements to determine the impact ofthe sootblower systems on unit heat 
rate were not taken. These systems were installed primarily to reduce the risk of slag formation 
and potential unacceptable accumulation of ash on the heat transfer surfaces. Any heat rate 
"improvement" that is realized from these systems is in effect a reduction of the heat rate penalty 
being experienced against the unit design because of ash/slag buildup. These do not effectively 
improve the heat rate beyond the original design basis for a "clean" boiler, but when used 
effectively can maintain heat rate closer to the design value for a longer period of time. 
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Neural network technology was developed and applied on a "test" basis to some steam 
generator equipment at other AEP units a decade ago. Reported results of the very controlled tests 
were highly variable and the technology focused on mainly one aspect (fuel-air distribution within 
the furnace) ofthe steam generation process. Testers concluded that the technology did not provide 
sufficient economic benefit to apply at full scale. Since that time, the implementation of the 
Mercury and Air Toxics Standards (MATS) rule has introduced increased regularity into the 
inspection, repair, and tuning of combustion controls. In addition, neural network technology still 
requires manual coordination of several other processes, including starting and stopping large 
equipment such as pulverizers and fans, in order to maintain combustion stability within the steam 
generator. SWEPCO relies on well-trained and highly knowledgeable operators to perform this 
integrated control in a highly efficient and reliable manner without the use of neural networks. The 
current use of the sootblowing system on Pirkey Unit 1 maintains a high level of steam generator 
cleanliness and no measureable additive heat rate improvement is anticipated to result from 
integrating a neural network for this unit. 

. If the measure is not already implemented but is feasible to iniplement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

See response above. Although technically feasible, the benefits of applying of this 
technology are limited for the reasons discussed above. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range 
providedin Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
= Completion of construction or installation 
• Final compliance 

Not applicable. 
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. If the measureis not alreadyimplemenled andis nolfeasible oris limited, provide the 
following information. 
o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit. 
o Specifically address anyfactors consideredin the analysisincludingremaining useful 

life ofthefacility, unreasonable cost of control, physical impossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

2. Boiler Feed Pump Overhaul or Upgrade 
Provide thefollowingfor each heat rate improvement measure 

. If the measure is already iniplemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure including 

the pump manufacturer's specifications. 

Large electric motor powered boiler feed pumps (BFPs) supply feedwater to the steam 
generator in some units, and are responsible for a large portion of the auxiliary power consumed 
within a power plant (up to 10 MW from a 500 MW unit). Rigorous maintenance is required to 
ensure reliability and efficiency are maintained. Wear reduces the efficiency of the pump 
operations and requires regular rebuilds/upgrades/overhauls. These improvements for electric 
boiler feedwater pumps reduce auxiliary power demands and improve net heat rate, but would not 
result in measureable improvements in gross heat rate . 

At Pirkey Unit 1, the main boiler feed pump is manufactured by Pacific Pumps/Dresser 
and is driven by a steam turbine and not by an electric motor. As such, for most of the operating 
range of the Units (above 20% output), the boiler feed pump is self-regulating and matches the 
feedwater needed to the load at which the unit is operating. In addition, the boiler feed pump 
enhances the overall efficiency of the unit because of the reduced auxiliary electric demand (a 
reduction of as much as 35% of typical auxiliary load). For startup and low load operations, where 
there is insufficient steam yet available to supply the auxiliary drive steam turbine, a smaller motor-
driven feed pump is used to provide the required feedwater. This pump is initially used during 
unit startup prior to the electric generator producing any output and is removed from service at 
approximately 20% load. Boiler feed pump turbines can experience degradation and wear over 
time, and require periodic maintenance to repair turbine blades, exchange rotors, and restore steam 
seals. The boiler feed pumps at Pirkey Unit 1 have been regularly maintained in accordance with 
the manufacturer's (Pacific Pumps/Dresser) specifications and additional overhauls are 
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unnecessary. The Pacific Pumps/Dresser turbine driven boiler feed pump design specifications 
are: 11633 GPM, 7504 ft head, 87.5% efficiency, and 5600 RPM. 

At Pirkey Unit 1, a regular turbine overhaul is planned approximately every 10 years, or after 
80,000-100,000 hours of service. Given that the original design of these units includes a more 
efficient technology for use above startup flow conditions, and the operator has adopted a regular 
schedule for overhauls of the pump and turbine, it is reasonable to conclude that no incremental 
improvement is currently achievable. 

o Provide the date the measure was first installed/operated 

The main turbine-driven boiler feed pump was last overhauled and rebuilt in 2017. 

o Ifthe measure was installed after the baseline period (i. e., years used to determine 
the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Due to the length of time that has passed since this equipment installation, there are no 
contemporaneous records of unit operating performance maintained by SWEPCO for the requested 
periods, and heat rate tests were not conducted prior to or after this installation. Given that the 
original design of these units includes a more efficient technology for use above startup flow 
conditions, and the operator has adopted a regular schedule for overhauls ofthe pump and turbine, 
it is reasonable to conclude that no incremental improvement is currently achievable. 

• If the measure is not already iniplemented but isfeasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure including 
the pump manufacturer's specifications. 

o Quantify the estimated heat rate improvement potential from baseline, in percent and 
Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range provided in 
Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis ofcost eslimates 
(e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specifc dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 

• Awarding contracts or issuing purchase orders 
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m Start of construction or installation 
• Completion of construction or installation 
• Final compliance. 

Not applicable. 

. Ifthe measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
including the pump manufacturer's specifications. 

o Explain why the measure is not feasible or is limited due to the unique 
characteristics Of each unit. 

o Specifically address any factors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost ofcontrol, physical impossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See prior responses. 

3. Air Pre-Heater and Duet Leakage Control 
Provide the following for each heat rate improvement measure 

. If the measure is already implemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure. 
o Include the following: 

• Description of the type and design, e.g., regenerative vs. recuperative 
• Date seals were last replaced, ifregenerative 
• Current estimated air pre-heater leakage rate and method Of 

determination 
• Estimated improved air pre-heater leakage rate, if implemented. 

The three air pre-heaters installed at Pirkey Unit 1 are regenerative Rotliemuhle air heaters 
which have stationary baskets and rotating hoods. This unit has two secondary air heaters and 
one primary air heater. For this unit, air heater seal leakage is controlled by seal "shoe" gap 
clearance. Air heater leakage control is maintained via an automatic "seal shoe gap system" 
installed on the primary air heater. The original automatic shoe gap system was an RBB system 
installed in 1992 but was replaced with the B&W version in 2005. Another upgrade to that system, 
supplied by SPX, was installed during an outage in 20 ] 5 and is in service currently. A full set of 
seal shoes was replaced on the primary air heater in 2015. The secondary air heaters also use seal 
shoes for leakage control but this system is not automated. The shoes on the secondary air heaters 
were last replaced in 2012. Air heater seal systems and shoes are typically inspected, repaired or 
replaced with in-kind seals during equipment outages when the air heater baskets are replaced or 
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when seals are found damaged. Additionally, the air heater internal ducts and sector plates are 
inspected during maintenance on the air heater, and localized repairs and stationary seal 
replacements can be made during those inspections if materials are available, or included iii future 
outage plans. 

There are products on the market that advertise lowering the amount of leakage 
experienced within air pre-heater equipment. While it is likely feasible to install such products on 
Pirkey Unit 1, it is currently AEP's opinion that the newer designs for low-leakage seals present 
risks to unit reliability and air heater functionality that may outweigh any efficiency gains. In the 
case of Pirkey Unit 1, the recent upgrade to automatic controls of the seal shoe system for the 
primary air heater was economically justified and installed. A thorough technical review would 
be needed to determine applicability and potential benefits ofany further upgrades for Pirkey Unit 
1. Plant operators currently use Pl system screens for monitoring differential pressure, 
temperatures and flue gas pressure in the air heater and motor amps for the PA5 FD and ID fans in 
order to assess air heater loading and performance. Application of the low-leakage seal design 
would require some level of detailed engineering and design by the boiler and/or air heater OEM(s) 
to determine a suitable method of application and to determine the potential benefits to be gained 
and reliability risks to consider in each specific case. A feasibility study has not been performed 
for this unit. Some leakage at this location is necessary to avoid air heater lock-ups due to excessive 
thermal expansion caused by temperature excursions. 

o Provide thedatethe measure wasjirstinstalled/operated 

The secondary air heater seals were last replaced as a complete set in 2012, and the primary air 
heater seals were replaced in 2015 during scheduled outages. Seals are inspected and maintained 
on an annual basis in accordance with the manufacturer's recommendations during maintenance 
outages as recommended by the air heater OEM. This maintenance can include repairs to sealing 
components or replacement of partial sets of seals as necessary, based on damage or wear. The 
costs for these inspections and repairs have not been separately tracked. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

. If the measure is not already implemented but is feasible to implement, provide the 
following information. 



SOAH Docket No. 473-21-0538 
PUC Docket No. 51415 

SC 2nd RFI, Q. # SC 2-16 
Attachment 9 
Page 11 of 24 

o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MI/Vh per year, if 

applicable. 
o Quantify the cost to implement the measure ifit is dijferent than the range 

provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If themeasurewillrequiremorethantwo years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts of issuing purchase orders 
a Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not Applicable. 

• If the measure is not already implemented and is notfeasible or is limited, provide the 
following information, 

o Describe your current equipment and/or system as it relates to the measure 
o Explainwhythemeasureisnotfeasibleorislimitedduetotheuniquecharacteristics 

of each unit. 
o Specifically address any factors considered in the analysis including remaining useful 

life ofthefacility, unreasonable cost of control, physical impossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

4. Variable Frequency Drives on Induced Draft Fans and Boiler Feed Pumps 
Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
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o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

o Provide Fan andpunip manufacturer'sspecifications 

• If the nieasureis not alreadyimpleniented butisfeasibie toimplement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Variable Frequency Drives (VFD) are available that work in concert with traditional 
electric motors to vary the speed necessary during unit load changes to maximize performance of 
the driven equipment and reduce losses. This results in a reduction of power consumption as an 
auxiliary load and helps to maximize the net electrical generation from the unit. The most effective 
applications are for electric driven boiler feed pumps that control feed water flow and induced 
draft fans that control air/gas flow through the flue gas path. 

At Pirkey Unit 1, approximately 50 - 60 percent of the electric demand on a typical unit 
has already been addressed, including both of the major applications for VFDs identified in the 
ACE rule. First, the main boiler feed pump is designed by Pacific Pumps/Dresser and is driven by 
an auxiliary steam turbine that automatically adjusts to the required load and does not consume 
electricity. As mentioned above in response to Question 2, the Pacific Pumps/Dresser turbine 
driven boiler feed pump design specifications are: 11633 GPM, 7504 ft head, 87.5% efficiency, 
and 5600 RPM. This pump/turbine combination is placed in service when the unit advances off 
of the startup system and achieves approximately 20% output and remains in service up through 
fullload. 

Second, induced draft (ID) fans were last replaced on the unit in 2011 and are axial flow 
fans with variable blade vane pitch, which reduce energy losses, enhance operator control, and 
increase volumetric flow through the unit to increase efficiency. The ID Fan is an axial vane 
design that operates at 890 RPM. At the boiler maximum continuous rating point, the axial vane 
ID fan performance is: 1684265 CFM inlet, 31.0 in H2O static pressure rise, 84.0% efficiency. 

The axial vane fans deliver substantially similar benefits as VFDs. In fact, in its 2009 
report on coal-fired power plant heat rate reductions, Sargent & Lundy compared the benefits of 
centrifugal fans with VFDs to axial vane fans, and determined that the axial vane fans provided 
slightly superior performance . Coal - Fired Power Plant Heat Rate Reductions , Sargent & Lundy , 
Final Report on Project 12301-001 (Jan. 22,2009) at p.8-5. 

o Quantijj) the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 
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Based on the Sargent & Lundy Report , SWEPCO anticipates that any difference in the 
heat rate to install and operate a VFD for ID fans for both base load and cycling operations 
would be negligible. 

The impact of adopting a VFD to the auxiliary boiler feed pump motor would be 
extremely low, well below the suggested range offered in the ACE Rule Table 1, as this motor is 
infrequently used and likely to produce unmeasurable benefits. 

o Quantify the expected decrease in on-site po-wer consumption, in MWh per year, if 
applicable. 

Similarly, the power differential to operate the axial vane fans versus a conventional 
centrifugal fan and motor with VFD for both base load and cycling operations is negligible. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

As mentioned above, Pirkey Unit 1 was able to install axial vane variable flow fans for 
the induced draft fan applications when the FGD system was upgraded in 2011. SWEPCO does 
not have a true cost for adding a VFD onto an existing induced draft centrifugal fan. The axial 
vane fans were part of the larger FGD equipment project install in 2011. 

Application of a VFD to the auxiliary boiler feed pump drive motor would likely be cost 
prohibitive since the motor is approximately 5,000 HP, operates for a limited time only during 
startup when feed water flow is low and controlled by a regulating valve and the electric 
generator is not yet connected to the grid (producing 0 MWs). Occasionally the auxiliary feed 
pump may be brought into service during unit load reduction with the generator producing low 
MWs for short periods of time (hours) to perform troubleshooting or testing of the main BFD or 
drive turbine. This period would likely not be part of the emissions performance standard period 
of testing. 

o If the measurewillrequire nlore than twoyears toinlplement, provide a schedule 
w ith specific dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

As discussed above, implementing this measure is likely cost prohibitive. 
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. If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explainwhythe measure is notfeasibleorislimited due to the unique 

characteristics Of each unit. 

o Specifically address anyfactors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost ofcontrol, physical inipossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

5. Blade Path Upgrades for Steam Turbines 
Provide thefollo-wingfor each heat rate improvement measure 

. If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include the turbine manufacturer's specifications. 

The best candidates for blade path upgrades are those turbines experiencing steam leaks 
and blade erosion, where efficiency improvements can be achieved using computerized flow 
modeling and innovative materials. However, significant variation exists among units. These 
upgrades are large capital investments and require long lead times. 

Pirkey Unit 1 is equipped with one high pressure (HP), one intermediate pressure (IP) and 
two low pressure (LP) turbines. This unit is unique on the AEP system. No spare turbine rotors 
exist so all components are either repaired or replaced ifnecessary during maintenance inspections. 

o Provide the date the measure was first installed/operated 

The steam turbine on Pirkey Unit 1 has not been upgraded in the last 10 years. The steam 
turbine has been overhauled during the last 10 years. Steam turbine sections (HP/IP and LP) were 
last overhauled in 2012. 

During the 2012 unit maintenance outage, the turbines were overhauled by opening and 
assessing condition, cleaning and removal ofblade deposits, inspection and non-destructive testing 
of components, repairing or replacement of worn or damaged blades with like-kind materials and 
restoration of seals to design clearance values. Closing clearances were recorded and the turbine 
casings reassembled. Rotor vibration levels are monitored during startup to determine no rubs 
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occur and rotor balance is acceptable. Steam pressures and temperatures are measured to confirm 
proper steam expansion is taking place. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quamify the impact on your heat rate, in percent 
and Btu/KWh. 

As a result of the turbine overhaul, most of the "recoverable" losses that occur during the 
normal operating cycle of the steam turbine sections were reduced and overall performance moved 
closer to design values. A formal heat rate test utilizing highly calibrated test instruments is not 
typically performed following a turbine overhaul as this is not cost effective. Improvement is 
typically measured with installed station instrumentation by a reduction in feedwater flow and 
steam generator heat input for a given MW production as corrected to standard throttle conditions. 

. If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

See responses above. In addition, there are steam path upgrades that have been applied to 
similar units. Typically a steam path upgrade is only cost-justified if other changes to a unit will 
significantly increase auxiliary loads, and some of those losses can be offset by the turbine 
upgrade. The FGD upgrade installed at Pirkey Unit 1 did not significantly increase auxiliary power 
demands compared to the original FGD system, so the investment was not justified when those 
controls were installed. Currently, demand for electricity is not growing at a rapid pace, and other 
alternatives for additional generating capacity can be more economically attractive than increasing 
the output of a coal-fired unit. An economic evaluation for any potential steam path upgrade is 
recommended. These factors, and the potential to trigger NSR review, would need to be carefully 
considered in addition to whether a turbine upgrade would fall within the range of the ACE Rule 
Table 1 estimates as well as the Table 2 range for HR improvement. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Regular overhauls restore and maintain the efficiency ofthe unit. No specific upgrade 
designs have been developed for Pirkey Unit 1. And therefore the heat rate impact cannot be 
estimated. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 
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o Quamify the cost to implement the measure if it is different than the range 
provided in Table 2 ofthe ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

The cost of a turbine overhaul or upgrade can vary significantly based on the amount of 
damage to or degradation of existing components (for an overhaul), or the extent of any design 
changes associated with an upgrade. Some upgrades may require replacement ofturbine rotors, 
blade carriers and casings in additional to the blades, at a substantially increased cost and scope 
of work. No specific upgrades have been designed or estimated for the turbines at Pirkey Unit 1. 

Steam turbine overhauls and steam path inspections/repairs have been performed at Pirkey 
Unit 1 over the years to return the turbine to near design conditions. These were performed during 
scheduled outages when turbine inspections have allowed for any liabilities to be addressed and 
for replacement parts to be procured and made ready for installation. AEP is not aware of any 
commercial offerings from the turbine OEM for steam path upgrades for Pirkey Unit 1. 

o Ifthe measurewill require more than twoyears toimplement, provide a schedule 
with specific dates for increments ofprogress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
m Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

• Ifthe measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain -why the measure is not feasible or is limited due to the unique' 

characteristics of each unit. 
o Specifically address anyfactors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost ofcontrol, physical impossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

6. Redesign or Replacement of Economizer 
Provide the follo-wingfor each heat rate improvement measure 

• If the measure is already implemented, provide the following: 
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o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
o Ifthe measurewasinstalledafterthe baseline period (i.e., years used to 

determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

• tf the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Replacing or redesigning the economizer can optimize temperatures at the exit of the 
boiler. Boiler layout and construction may limit the applicability of this measure to certain units. 

The economizer on Pirkey Unit 1 is original and has never been replaced. On occasion, 
there has been a need to locate and access certain areas ofthe economizer to address leaking tubes 
or other physical damage. This repair could result in replacement of a small number of tubes or 
partial tube sections but no major replacement of tube bundles has been necessary. 

During the past year the economizer has performed well, allowing for critical temperatures 
such as boiler exit gas and air heater gas outlet temperatures to remain within manufacturer 
specifications throughout the load range. 

Because there are currently no issues with the performance of the existing economizer, and 
no specific design changes have been identifies that would allow the unit to increase efficiency 
without potentially compromising the operations of downstream equipment, there are no known 
changes to evaluate. 

It is technically feasible to replace an economizer either with like-kind design or with some 
improvements in materials or heat transfer characteristics. Limited like-kind replacements of 
economizer sections have been made to repair tube damage with no impact to the heat rate of the 
unit. However, making changes to the economizer design or replacing the economizer in its 
entirety would have significant impacts on downstream equipment at this unit, including the air 
heaters, which are sensitive to flue gas temperature changes. The existing economizer is 
functioning well in its current cycle and condition and does not warrant replacement. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 
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For the reasons expressed in the previous answer, there are no heat rate improvements 
anticipated to be associated with an economizer redesign/replacement project. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Not applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

No specific designs have been identified that would allow the costs of this measure to be 
evaluated. 

o If the measure willrequire more than twoyears to implement, provide a schedule 
with specific dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
a Completion of construction or installation 
m Final compliance 

• Ifthe measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipmem and/or system as it relates to the measure 
o Explain why the measure is notfeasible or is limited due to the unique 

characteristics Of each unit. 

o Specificallyaddress anyfactors considered in the analysis mcludingremaining 
useful life ofthefacility, unreasonable cost of control, physical impossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60.24a(e)) 

See previous responses. 

7. Heat Rate Improvement Best Management O& M Practices 
Provide the following for each heat rate improvement measure 

. If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include a description Of the current 0&M practices for the following, if 
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performed, including frequency: stajf training in heat rate inlprovement 
practices; On-site heal rate performance appraisals; steam surface condenser 
cleaning. 

Heat rate improvement "awareness training" is suggested as a means of elevating 
awareness of specific heat rate improvement efficiency measures among the operations and 
maintenance staff at units including the Pirkey Plant affected by the rule. In the response to ACE 
Rule comments, EPA recognized that the level of awareness at individual units could vary 
dramatically, and that states might simply take into consideration whether there are existing 
programs at specific units as part of the overall evaluation of the candidate technologies. Capital 
costs are anticipated to be minimal and the impact of implementing new or existing programs is 
difficult to estimate and expected to be widely variable. 

As generating units across the country have joined regional transmission organizations and 
begun offering the output of their units into competitive generation markets, cost-effective 
operation of individual units has become increasingly important. AEP units in the west are 
dispatched as part of SPP (Southwest Power Pool) which has a robust day-ahead energy market. 
As a result, increasing attention has been focused on ways to improve efficiency and lower 
operating costs. 

AEP provides training, monitoring tools, and "best practice" sharing forums for its 
employees as a way to help plant operators and staff to improve their awareness and equip them 
with means to maintain efficient operations and identify further efficiency improvements. Some 
of these tools and practices include: 

• Operator training 
• HRI classes, focusing on plant system optimization, are held at the 

Generation unit simulator center in St. Albans, WV and periodically 
attended by SWEPCO/Pirkey Unit 1 personnel 

• An automated Monitoring & Diagnostics Center (MDC) 
• Equipment control systems capable of automatically responding to 

changing conditions 
• Regular technology updates and reviews 
• Participating in and contributing to AEP Operational Excellence Program 

for best practices, including maximizing performance and reducing heat 
rate 

• Maintaining thermal performance models of the unit design cycle with 
equipment references 
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The degree to which individual unit operators, supervisors and engineers undergo various 
parts of this training depends upon their position and desire to further develop and take on 
additional responsibilities. Some positions such as a Control Center Operator (CCO) requires prior 
successful completion of the NUS Heat Rate course. The CCO is also responsible to monitor 
"controllable" heat rate monitor screens in the unit control room to aid in determining the most 
efficient unit operation conditions for Pirkey Plant. 

At Pirkey Unit 1, personnel monitor heat rate deviations on an ongoing basis through their 
PI system, and initiate corrective action when warranted. Specific O&M practices implemented 
at the plant that benefit heat rate include: 1) a walk-down of the unit is performed before every 
general boiler inspection and repair outage with an infra-red camera to look for leaks in ductwork 
and expansion joints; and 2) the operations team inspects the condensers during every outage. 

The MDC has assisted the plant with a number of issues. For example, MDC detected 
changes in the primary air heater inlet and outlet pressures. As a result, the plant adjusted the air 
down. This improved the performance of the controls, and potentially provided a benefit to 
pulverizer outlet temperatures5 air heater exit gas temperature and fan power, all of which would 
reduce heat rate losses. MDC also detected increased air in leakage on the auxiliary condenser. 
The plant made repairs during the next outage, and the in leakage returned to norine] on unit 
startup. This provided valuable insight to the plant for prioritizing outage work. Remedying the 
issue reduced heat rate losses and reduced the potential for forced curtailments. 

Condenser cleanings are regularly performed based on routine inspections. One half of the 
main condenser was cleaned during the fall 2019 outage; the other half is planned to be cleaned 
during the spring 2021 outage. The auxiliary condenser was inspected in October 2020, and found 
to be in good condition with no need for cleaning. 

o Provide the date the measure was first installed/operated 

Not applicable. 

o If the measure was installed after the baseline period (i. e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Existing programs and measures are currently being employed and improvements are 
reflected in the historic emissions data for this unit. The precise percentage in unknown. No 
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quantifiable incremental increase in heat rate improvement is anticipated as a result of continuing 
the existing practices, which include regular technology reviews and updates 

• If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MWh per year, if 

applicable. 
o Quantify the cost to implement the measure if it is dijferenl than the range 

provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g, vendor estimates, work performed on comparable unit, etc.) 

o Ifthe measure will require more than two years to implement, provide a schedule 
with specifc dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• A-warding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
m Final compliance. 

Not applicable. 

. Ifthe measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain -why the measure is not feasible or is limited due to the unique 

characteristics Of each unit. 

o Specifically address any factors considered in the analysis including reniaining 
useful life ofthefacility, unreasonable cost of control, physical impossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

Not applicable. 

Recommended Final Standards for State Plan - 40 CFR 60.5755a 

Recommended Final Standards for State Plan - 40 CFR 60.5755a 

Provide the expected heat rate and recommended COz emission standard(s) for each designated 
facility after implementation of all HRI measures determined to be feasible. Section 
60.5755a(a)(1) of the ACE rule requires the standard ofperformancefor each designated facility 
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be an emission performance rate relating mass of COi emitted per unit of energy (e.g., lb 
CO2/MWh). The EPA has indicated that work practice standards cannot be used in lieu of 
establishing a numerical limit for any of the measures, including those measures that only 
impact net generation. The ACE rule does not allow for parametric monitoring, mass-based 
limits, concentration-based limits, or a trading program. 

Step 1 

• Expected heat rate in Btu/KWh after implementation of all measures recommended as 
feasible, gross and/or net basis 

• Recommended CC)2 lb/MWh emission standards, gross and/or net basis 

o Recommended emission limits based on percent reduction ill CO2 baseline rate, 
as determined above, by applying percent improvement froni BSER measures determined 
to be feasible 

o Rolling 12-boiler operating month compliance basis, or alternative basis, 
calculated similar to baseline rate 

o If separate standards are recommended based on different operating loads, 
clearly identify the operating load criteria associated with each segment (e.g., firing rate 
capacity associated with each segnient) Affordable Clean Energy Rule State Plan 
Company Information Collection Request February 24,2020 Page 5 of 5 

o Provide any suggestions on how to address measures that only affect net 
generation 

Step 2 

• Detailed justification for recommended final standards, which may consider 
remaining useful life ofthefacility and other factors such as unreasonable cost of 
control, physical impossibility ofcontrol, or other factors that make application of the 
measure unreasonable (40 CFR §60.24a(e)) 

· If you are relying on remaining useful life as part of the justification for the 
final recommended standard, provide the following information. 

o Number ofyears the unit is expected to continue operating beyond 2019 
given current economic conditions 

o Basis of estimated remaining useful life o Feasibility ofmaking a 
federally enforceable commitment to afuture retirement date. 

Ongoing evaluations under other recently finalized federal environmental regulations have 
not yet been completed, and will impact the baseline evaluation and projected future emissions 
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and operating conditions. TCEQ has extended the time to complete this section of the ICR 
response until December 15,2020. 

Additional Information 

• Description ofanyfuture expected overhauls or equipment replacements not 
already accounted for in measures listed above that would be needed to maintain 
unit heat rate and CO2 eniission rate beyond initial compliance, e.g., shortened 
equipment life resulting in more frequent replacement and additional costs 

• Description of any future potential installations ofenvironmental control 
equipment that would increase the on-site parasitic load, including resulting 
estimated potential increase in on-site electricity use in MWh per year Facility 

Ongoing evaluations under other recently finalized federal environmental regulations 
have not yet been completed, and will impact the baseline evaluation and projected future 
emissions and operating conditions. TCEQ has extended the time to complete this section of the 
ICR response until December 15,2020. 

Future Operational Information-40 CFR §60.57408(4)(i)(AHF) 

Responses regardingfuture operational characteristics can be based on publicly available 
information rather than potentially confidential company-specific information, ifyou provide the 
source of the publicly available information (e.g., DOE data, information provided by utilities to 
the applicable regional transmission organization and/or independent system operator). 

• Summary ofeach designated facility's anticipated future operational characteristics 
and basis of estimation 

o Annual gross and net generation, MWh 

o Annual CO2 emissions, in tons 

o Fuel use, prices, and carbon content 

o Fixed and variable 0&M costs 

o Heat rates 

o Electric generating capacity and capacityfactors 

• Future operational characteristics should be provided for 2025,2030, and 2035. For 
units with an expected retirement date earlier than 2035, data only needs to be provided 
for those fve-year intervals prior to the expected retirement date. 

Ongoing evaluations under other recently finalized federal environmental regulations 
have not yet been completed, and will impact the baseline evaluation and projected future 
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emissions and operating conditions. TCEO has extended the time to complete this section ofthe 
ICR response until December 15,2020. 
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Pirkey Unit 1 

Southwestern Electric Power Company (SWEPCO) submits the following information in response 
to the information collection request sent by the Deputy Director of the Office of Air Quality at 
the Texas Commission on Environmental Quality (TCEQ) on February 25,2020. SWEPCO 
appreciates the opportunities provided by TCEQ to engage with the Office o f Air Quality during 
the preparation of these responses, and would be happy to meet with TCEQ representatives to 
discuss any questions regarding them or any further information needs the agency may have. 

SWEPCO's initial responses were submitted to the agency on October 30,2020. At that time, 
ongoing evaluations of compliance alternatives for the Coal Combustion Residuals Rule (CCR 
Rule) and the Effluent Limitation Guidelines (ELGs) at Pirkey Unit 1 were underway. On 
November 30,2020, SWEPCO submitted a request to extend the time to initiate closure of the 
unlined bottom ash impoundment at the Pirkey Plant until October 17, 2023, and committed to 
retire the unit by that date. This supplemental submittal reiterates the retirement commitment for 
this unit. Since the retirement date is prior to the beginning of the first compliance period for the 
ACE Rule, no additional information is required. These supplemental responses are intended to 
replace the initial responses in their entirety. 

Basic Information: 

Please provide the baseline carbon dioxide (CO2) emissions rate and baseline heat rate for each 
designated facility. Provide the baseline information for different load segments if you are 
recommending separate standards based on different operating loads. Baseline calculations 
should include data from all operations during the selected baseline period. 

Use default equation or supply data, calculations, andjustijication for a dijferent approach. 

Provide a detailed justification for selected period. 

Provide Design firing rate capacity in MMBtu/hr for full load. 

Provide Nameplate, summer, and winter generation capacity in MW, if changed since most 
recent DOE Energy Information Administration Form 860 submittal. 

Pirkey Unit 1 design firing rate capacity is 6821 MMBtu/hour based on Babcock & Wilcox 
("B&W") design specifications for boiler maximum continuous rating (MCR) point. The most 
recent DOE Energy Information Administration Form 860 lists the capacity of Pirkey Unit 1 as 
675 MW as the maximum summer and winter rating and 400 MW as the minimum summer and 
winter rating. However, unit control system enhancements have allowed the unit to achieve stable 
operation at lower loads. The new minimum load was established as 300MW on January 29,2020. 

2 
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Emissions data reported under the Acid Rain Program to the Air Markets Division at U.S. EPA is 
readily available. Since this unit will retire prior to the commencement of the first compliance 
period for the ACE Rule, no analysis of historic emissions data is necessary. 

Heat Rate Improvement Measures 

The company must assess the feasibility of each of the EPA's seven heat rate improvement 
measuresfor each designatedfacility. Companies should review the EPA's ACE rule preamble 
and referenced technical support documents for additional details on each measure. If separate 
standards are recommended based on different operating loads, assess the feasibility of the 
measures at each segment... 

Cost Information requested can be based on the cost information included in the EPA's ACE 
rule preamble and/or referenced technical support documents or other cost data may be 
provided. Reference the basis for any other cost data provided (e.g., vendor estimates, the EPRI 
Cost Manual Estimator, or the EPA Pollution Control Cost Control Cost manual). 

1. Neural Networks and Intelligent Sootblowers 
Provide thefollowingfor each heat rate improvement measure: 

o If the measure is already implemented, provide thefollo-wing: 
o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated. 
o Ifthe measure was installed after the baseline period (i.e., years used to determine 

the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Pirkey Unit 1 utilizes a Distributed Control System (DCS) and Process Information (PI) 
monitoring systems to provide the unit operators with a full view of the critical operating 
conditions on the unit. The DCS and PI together are the functional equivalent ofa Neural Network. 
Pirkey Unit 1 also utilizes a Diamond Power Intelligent Soot blowing system. 

In the ACE Rule, a neural network is defined as a computer model that can be used to 
optimize combustion conditions, steam temperatures, and air pollution controls at a steam 
generating unit. A number of computerized systems have been developed and marketed by 
vendors, each of which contains a specific suite of sensors and monitors, and each of which is 
designed to work with specific modeling software based on the fundamental engineering principles 
that apply to the combustion or steam conditions at that particular unit, and the specific air 
pollution controls that have been installed at the unit. 

The PI and DCS systems at Pirkey Unit 1 rely on the same types of monitors and sensors 
included in most Neural Network packages. Over a hundred different parameters from various 
systems and equipment are measured across the unit. These include primary and secondary air 
flows and temperatures, air and gas pressures and flows, pressure differentials for certain critical 
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equipment, auxiliary loads, feedwater flow, fan speeds and pitch, and other measurements. 
Subsystems that are monitored and evaluated include the air heaters, pulverizers, burners, fans, 
dampers, feedwater heaters, reheaters, economizers, superheaters, boiler feed pumps, turbines, 
generators, air pollution control equipment, condenser systems, and electrical systems. 

A neural network installation collects and evaluates the information from sensors installed 
on a single unit or small group of units at a single location, and recommends adjustments, triggers 
alarms or sends other notifications to the unit operators, or automates certain functions through the 
computer tracking and predictive software. Operators can respond and make adjustments as 
appropriate, investigate unusual conditions, or enter work orders into the plant maintenance 
system. The PI and DCS systems at Pirkey Unit 1 provide similar information to unit operators, 
adjust certain controls automatically, and can generate alarms and prompt specific actions to be 
manually performed. 

In addition, SWEPCO is one of six operating subsidiaries in the American Electric Power 
(AEP) system that own and operate fossil fueled-units. The AEP system includes over 30,000 
MW of generating capacity, approximately 5,300 MW of which is renewable energy capacity. 
AEP companies operate approximately 12,000 MW of coal-fired capacity. Among the coal-fired 
units on the AEP system, there are several "series" of like-sized units of similar design. However, 
Pirkey Unit 1 is unique within the AEP system. 

The similarities iii size and design ofthe various AEP series ofunits have made information 
sharing and performance tracking a hallmark of AEP's culture. In the 1970s, AEP developed a 
training center for unit operators, and equipped it with a generator simulator that mimicked the 
real experience of manning the unit controls at one of the system's plants. This in turn led to the 
creation of a centralized Monitoring & Diagnostics Center (MDC) in 20145 co-located with the 
training center in St. Albans, West Virginia. Pirkey Unit 1 is included in the data sharing, trending, 
and performance monitoring activities at the MDC. 

At the MDC, thousands of instrument readings from the majority of the AEP fossil fleet 
are gathered and monitored. The information comes directly from the PI and DCS systems iii real 
time. Information about sensor conditions and status and data trending and evaluation through the 
use of pattern recognition software allow the center to notify plant personnel of the need to check, 
replace, or repair individual sensors, or take other actions to respond to abnormal operating 
conditions. The MDC has built numerous models around critical processes within the AEP units, 
and is able to communicate and collaborate with plant and system operators to investigate and 
remedy conditions before equipment damage occurs. In a sense, the MDC serves as a virtual fleet-
wide neural network for AEP's fossil units. 

The MDC has the capability to monitor and trend individual data points remotely in real 
time, spot early trends, and proactively recommend actions to improve performance or eliminate 

4 
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a curtailment before costly damage occurs. Based on the information available through these 
systems, operators are able to distinguish between controllable and uncontrollable factors 
impacting heat rate on the unit, and take prescribed actions to reduce the impacts associated with 
controllable factors as much as physically and economically possible. Intensive operator training, 
including the use ofa centralized control system generator simulator during that training, provides 
our personnel with the knowledge necessary to initiate appropriate changes in operating 
parameters, and monitor the effects of automated responses iii certain supplemental control 
systems, to assure that stability is achieved and maintained during all operating conditions. 

The capabilities of the MDC are essentially equivalent to the capabilities of a neural 
network on an individual unit, but with several distinct advantages not present with third party 
systems. First, the centralized function at MDC reduces the personnel and expense that would be 
required to support neural networks on each individual unit. Second, the information collected on 
a broad range of units across the AEP system provides opportunities to analyze and trend a more 
robust data set than could be gathered from an individual unit. Third, the information collected 
from units within the same series and the evaluations performed for one of the units in that series 
can highlight developing issues and solutions that can be applied to the entire series before 
equipment damage occurs. And fourth, the MDC staff can develop diagnostic tools and software 
that is customized to an AEP series of units based on the wealth of information in their systems, 
without the expense and delays associated with engaging a third party contractor. 

For all of these reasons, a commercial neural network would not collect additional data, 
provide better trending and evaluation, or take advantage of the broader universe of data available 
at the MDC, and therefore would not produce any detectable heat rate improvement beyond that 
achieved using the current systems and assistance of the MDC. In addition to optimizing steady 
state operations. these sensors and related controls allow unit operators to make necessary changes 
in real time when the unit is required to change loads in response to automatic generator control 
by the regional transmission operator. 

The opportunity for heat rate improvement with this technology is measured as a reduction 
of the typical heat rate increase that occurs over a long period of operating time. It is not an 
improvement in the design heat rate ofthe unit. In addition, the sensors, information, and controls 
must also be accompanied by actions necessary to make meaningful change in performance. While 
a neural network can expand the data points that are measured and monitored, it ultimately requires 
actions by both programmed control systems and experienced operators to start/stop and verify 
equipment operation or modify control settings to make meaningful change in performance. Since 
much ofthis work is already being achieved on Pirkey Unit 1 through existing sensors and controls 
and experienced operators, it is expected that addition of a neural network would result in a 
marginal improvement that is less than the range predicted in Table 1 of the ACE Rule. 
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Pirkey Unit 1 is equipped with an intelligent sootblowing system that was installed during 
a scheduled unit outage in 2019. The sootblowers do not use a neural network or DCS. The 
sootblowers have the ability to be automatically controlled via the supplied control system or via 
manual override by unit operators as may be needed. 

Performance measurements to determine the impact ofthe sootblower systems on unit heat 
rate were not taken. These systems were installed primarily to reduce the risk of slag formation 
and potential unacceptable accumulation of ash on the heat transfer surfaces. Any heat rate 
"improvement" that is realized from these systems is in effect a reduction of the heat rate penalty 
being experienced against the unit design because of ash/slag buildup. These do not effectively 
improve the heat rate beyond the original design basis for a "clean" boiler, but when used 
effectively can maintain heat rate closer to the design value for a longer period of time. 

Neural network technology was developed and applied on a "test" basis to some steam 
generator equipment at other AEP units a decade ago. Reported results of the very controlled tests 
were highly variable and the technology focused on mainly one aspect (fuel-air distribution within 
the furnace) ofthe steam generation process. Testers concluded that the technology did not provide 
sufficient economic benefit to apply at full scale. Since that time, the implementation of the 
Mercury and Air Toxics Standards (MATS) rule has introduced increased regularity into the 
inspection, repair, and tuning of combustion controls. In addition, neural network technology still 
requires manual coordination of several other processes, including starting and stopping large 
equipment such as pulverizers and fans, in order to maintain combustion stability within the steam 
generator. SWEPCO relies on well-trained and highly knowledgeable operators to perform this 
integrated control in a highly efficient and reliable manner without the use of neural networks. The 
current use ofthe sootblowing system on Pirkey Unit 1 maintains a high level of steam generator 
cleanliness and no measureable additive heat rate improvement is anticipated to result from 
integrating a neural network for this unit. 

. If the measure is not already iniplemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

See response above. Although technically feasible, the benefits of applying of this 
technology are limited for the reasons discussed above. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 
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o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific datesfor increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts ofissuingpurchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not applicable. 

• If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 
o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit. 
o Specifically address any factors considered in the analysis including remaining useful 

life ofthefacility, unreasonable cosi ofcontrol, physical impossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

2. Boiler Feed Pump Overhaul or Upgrade 
Provide thefollowingfor each heat rate improvement measure 

• Ifthe measure is alreadyimplemented, provide thefollo-wing. 
o Describe your current equipment and/or system as it relates to the measure including 

the pump manufacturer's specifications. 

Large electric motor powered boiler feed pumps (BFPs) supply feedwater to the steam 
generator in some units, and are responsible for a large portion of the auxiliary power consumed 
within a power plant (up to 10 MW from a 500 MW unit). Rigorous maintenance is required to 
ensure reliability and efficiency are maintained. Wear reduces the efficiency of the pump 
operations and requires regular rebuilds/upgrades/overhauls. These improvements for electric 
boiler feedwater pumps reduce auxiliary power demands and improve net heat rate, but would not 
result in measureable improvements in gross heat rate . 
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At Pirkey Unit 1, the main boiler feed pump is manufactured by Pacific Pumps/Dresser 
and is driven by a steam turbine and not by an electric motor. As such, for most of the operating 
range of the Units (above 20% output), the boiler feed pump is self-regulating and matches the 
feedwater needed to the load at which the unit is operating. In addition, the boiler feed pump 
enhances the overall efficiency of the unit because of the reduced auxiliary electric demand (a 
reduction of as much as 35% oftypical auxiliary load). For startup and low load operations, where 
there is insufficient steam yet available to supply the auxiliary drive steam turbine, a smaller motor-
driven feed pump is used to provide the required feedwater. This pump is initially used during 
unit startup prior to the electric generator producing any output and is removed from service at 
approximately 20% load. Boiler feed pump turbines can experience degradation and wear over 
time, and require periodic maintenance to repair turbine blades, exchange rotors, and restore steam 
seals. The boiler feed pumps at Pirkey Unit 1 have been regularly maintained in accordance with 
the manufacturer's (Pacific Pumps/Dresser) specifications and additional overhauls are 
unnecessary. The Pacific Pumps/Dresser turbine driven boiler feed pump design specifications 
are: 11633 GPM, 7504 ft head, 87.5% efficiency, and 5600 RPM. 

At Pirkey Unit 1, a regular turbine overhaul is planned approximately every 10 years, or after 
80,000 -100,000 hours of service. Given that the original design of this unit includes a more 
efficient technology for use above startup flow conditions, and the operator has adopted a regular 
schedule for overhauls of the pump and turbine, it is reasonable to conclude that no incremental 
improvement is currently achievable. 

o Provide the date the measure was first installed/operated 

The main turbine-driven boiler feed pump was last overhauled and rebuilt in 2017. 

o If the measure was installed after the baseline period (i.e., years used to determine 
the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Due to the length of time that has passed since this equipment installation, there are no 
contemporaneous records of unit operating performance maintained by SWEPCO for the requested 
periods, and heat rate tests were not conducted prior to or after this installation. Given that the 
original design of these units includes a more efficient technology for use above startup flow 
conditions, and the operator has adopted a regular schedule for overhauls of the pump and turbine, 
it is reasonable to conclude that no incremental improvement is currently achievable. 

• If the measure is not already implemented but is feasible to implement, provide the 
following information. 
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o Describe your current equipment and/or system as it relates to the measure including 
the pump manufacturer's specifications. 

o Quantify the estimated heat rate improvement potential from baseline, in percent and 
Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range provided in 
Table 2 ofthe ACE preamble (84 FR 32542). Describe the basis of cost estimates 
(e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measurewillrequire more than twoyears toimplement, provide aschedule 
with specific datesfor increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts or issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
= Final compliance. 

Not applicable. 

. Ifthe measureis not alreadyimplemented andis notfeasible or is limited, provide the 
following information 

o Describe your current equipment and/or system as it relates to the measure 
including the pump manufacturer's specifications. 

o Explain why the measure is notfeasible or is limited due to the unique 
characteristics Of each unit. 

o Specifically address anyfactors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost of control, physical inipossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)) 

See prior responses. 

3. Air Pre-Heater and Duet Leakage Control 
Provide the following for each heat rate improvement measure 

• If the measure is already iniplemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure. 
o Include the following: 

a Description of the type and design, e.g., regenerative vs. recuperative 
• Date seals were last replaced, ifregenerative 
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• Current estimated air pre-heater leakage rate and method of 
determination 

• Estimated improved air pre-heater leakage rate, if implemented. 

The three air pre-heaters installed at Pirkey Unit 1 are regenerative Rothemuhle air heaters 
which have stationary baskets and rotating hoods. This unit has two secondary air heaters and 
one primary air heater. For this unit, air heater seal leakage is controlled by seal "shoe" gap 
clearance. Air heater leakage control is maintained via an automatic "seal shoe gap system" 
installed on the primary air heater. The original automatic shoe gap system was an RBB system 
installed in 1992 but was replaced with the B&W version in 2005. Another upgrade to that system, 
supplied by SPX, was installed during an outage in 2015 and is in service currently. A full set of 
seal shoes was replaced on the primary air heateriii 20]5. The secondary air heaters also use seal 
shoes for leakage control but this system is not automated. The shoes on the secondary air heaters 
were last replaced in 2012. Air heater seal systems and shoes are typically inspected, repaired or 
replaced with in-kind seals during equipment outages when the air heater baskets are replaced or 
when seals are found damaged. Additionally, the air heater internal ducts and sector plates are 
inspected during maintenance on the air heater, and localized repairs and stationary seal 
replacements can be made during those inspections if materials are available, or included in future 
outage plans. 

There are products on the market that advertise lowering the amount of leakage 
experienced within air pre-heater equipment. While it is likely feasible to install such products on 
Pirkey Unit 1, it is currently AEP's opinion that the newer designs for low-leakage seals present 
risks to unit reliability and air heater functionality that may outweigh any efficiency gains. In the 
case of Pirkey Unit 1, the recent upgrade to automatic controls of the seal shoe system for the 
primary air heater was economically justified and installed. A thorough technical review would 
be needed to determine applicability and potential benefits of any further upgrades for Pirkey Unit 
1. Plant operators currently use PI system screens for monitoring differential pressure, 
temperatures and flue gas pressure in the air heater and motor amps for the PA, FD and ID fans in 
order to assess air heater loading and performance. Application of the low-]eakage seal design 
would require some level ofdetailed engineering and design by the boiler and/or air heater OEM(s) 
to determine a suitable method o f application and to determine the potential benefits to be gained 
and reliability risks to consider in each specific case. A feasibility study has not been performed 
for this unit. Some leakage at this location is necessary to avoid air heater lock-ups due to excessive 
thermal expansion caused by temperature excursions. 

o Provide the date the measure was first installed/operated 
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The secondary air heater seals were last replaced as a complete set in 2012, and the primary air 
heater seals were replaced in 2015 during scheduled outages. Seals are inspected and maintained 
on an annual basis in accordance with the manufacturer's recommendations during maintenance 
outages as recommended by the air heater OEM. This maintenance can include repairs to sealing 
components or replacement of partial sets of seals as necessary, based on damage or wear. The 
costs for these inspections and repairs have not been separately tracked. 

o If the measure -was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

• If the measure is not already implemented but isfeasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MWh per year, if 

applicable. 
o Quantify the cost to implement the measure if it is different than the range 

provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not Applicable. 

. Ifthe measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain -why the measureisnotfeasible orislimiteddue to the unique characteristics 

of each unit. 
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o Specifically address any factors considered in the analysis including remaining useful 
life of the facility, unreasonable cost ofcontrol, physical inipossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

4. Variable Frequency Drives on Induced Draft Fans and Boiler Feed Pumps 
Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide thefollowing: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
o Ifthe measurewasinstailedafter the baselineperiod (i.e., years used to 

deterniine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

o Provide Fan and pump manufacturer's specifications 

• If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Variable Frequency Drives (VFD) are available that work in concert with traditional 
electric motors to vary the speed necessary during unit load changes to maximize performance of 
the driven equipment and reduce losses. This results in a reduction of power consumption as an 
auxiliary load and helps to maximize the net electrical generation from the unit. The most effective 
applications are for electric driven boiler feed pumps that control feed water flow and induced 
draft fans that control air/gas flow through the flue gas path. 

At Pirkey Unit 1, approximately 50 - 60 percent of the electric demand on a typical unit 
has already been addressed, including both of the major applications for VFDs identified in the 
ACE rule. First, the main boiler feed pump is designed by Pacific Pumps/Dresser and is driven by 
an auxiliary steam turbine that automatically adjusts to the required load and does not consume 
electricity. As mentioned above in response to Question 2, the Pacific Pumps/Dresser turbine 
driven boiler feed pump design specifications are: 11633 GPM, 7504 ft head, 87.5% efficiency, 
and 5600 RPM. This pump/turbine combination is placed in service when the unit advances off 
of the startup system and achieves approximately 20% output and remains in service up through 
fullload. 
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Second, induced draft (ID) fans were last replaced on the unit in 2011 ancl are axial flow 
fans with variable blade vane pitch, which reduce energy losses, enhance operator control, and 
increase volumetric flow through the unit to increase efficiency. The ID Fan is an axial vane 
design that operates at 890 RPM. At the boiler maximum continuous rating point, the axial vane 
ID fan performance is: 1684265 CFM inlet, 31.0 in H2O static pressure rise, 84.0% efficiency. 

The axial vane fans deliver substantially similar benefits as VFDs. In fact, in its 2009 
report on coal-fired power plant heat rate reductions, Sargent & Lundy compared the benefits of 
centrifugal fans with VFDs to axiai vane fans, and determined that the axial vane fans provided 
slightly superior performance . Coal - Fired Power Plant Heat Rate Reductions , Sargent & Lundy , 
Final Report on Project 12301-001 (Jan. 22,2009) atp.8-5. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Based on the Sargent & Lundy Report , SWEPCO anticipates that any difference in the 
heat rate to install and operate a VFD for ID fans for both base load and cycling operations 
would be negligible. 

The impact of adopting a VFD to the auxiliary boiler feed pump motor would be 
extremely low, well below the suggested range offered in the ACE Rule Table 1, as this motor is 
infrequently used and likely to produce unmeasurable benefits. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Similarly, the power differential to operate the axial vane fans versus a conventional 
centrifugal fan and motor with VFD for both base load and cycling operations is negligible. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimales, work performed on comparable unit, etc.) 

As mentioned above, Pirkey Unit 1 was able to install axial vane variable flow fans for 
the induced draft fan applications when the FGD system was upgraded in 2011. SWEPCO does 
not have a true cost for adding a VFD onto an existing induced draft centrifugal fan. The axial 
vane fans were part ofthe larger FGD equipment project install in 2011. 

Application of a VFD to the auxiliary boiler feed pump drive motor would likely be cost 
prohibitive since the motor is approximately 5,000 HP, operates for a limited time only during 
startup when feed water flow is low and controlled by a regulating valve and the electric 
generator is not yet connected to the grid (producing 0 MWs). Occasionally the auxiliary feed 
pump may be brought into service during unit load reduction with the generator producing low 
MWs for short periods of time (hours) to perform troubleshooting or testing of the main BFD or 
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drive turbine. This period would likely not be part of the emissions performance standard period 
of testing. 

o Ifthe measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
= Completion of construction or installation 
• Final compliance 

As discussed above, implementing this measure is likely cost prohibitive. 

. Ifthe measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due lo the unique 

characteristics of each unit. 
o Specifically address any factors considered in the analysis including remaining 

useful life ofthe facility, unreasonable cost of control, physical impossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

5. Blade Path Upgrades for Steam Turbines 
Provide the follo-wing for each heat rate improvement measure 

• If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include the turbine manufacturer's specifications. 

The best candidates for blade path upgrades are those turbines experiencing steam leaks 
and blade erosion5 where efficiency improvements can be achieved using computerized flow 
modeling and innovative materials. However, significant variation exists among units. These 
upgrades are large capital investments and require long lead times. 

Pirkey Unit 1 is equipped with one high pressure (HP), one intermediate pressure (IP) and 
two low pressure (LP) turbines. This unit is unique on the AEP system. No spare turbine rotors 
exist so all components are either repaired or replaced if necessary during maintenance inspections. 
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o Provide the date the measure was first installed/operated 

The steam turbine on Pirkey Unit 1 has not been upgraded in the last 10 years. The steam 
turbine has been overhauled during the last 10 years. Steam turbine sections (HP/IP and LP) were 
last overhauled in 2012. 

During the 2012 unit maintenance outage, the turbines were overhauled by opening and 
assessing condition, cleaning and removal of blade deposits, inspection and non-destructive testing 
of components, repairing or replacement of worn or damaged blades with like-kind materials and 
restoration of seals to design clearance values. Closing clearances were recorded and the turbine 
casings reassembled. Rotor vibration levels are monitored during startup to determine no rubs 
occur and rotor balance is acceptable. Steam pressures and temperatures are measured to confirm 
proper steam expansion is taking place. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

As a result of the turbine overhaul, most of the "recoverable" losses that occur during the 
normal operating cycle ofthe steam turbine sections were reduced and overall performance moved 
closer to design values. A formal heat rate test utilizing highly calibrated test instruments is not 
typically performed following a turbine overhaul as this is not cost effective. Improvement is 
typically measured with installed station instrumentation by a reduction in feedwater flow and 
steam generator heat input for a given MW production as corrected to standard throttle conditions. 

• Ifthe measure is not already implemented bul is feasible to implement, provide the 
following information. 

o Describe your current equipnient and/or system as it relates to the measure. 

See responses above. In addition, there are steam path upgrades that have been applied to 
similar units. Typically a steam path upgrade is only cost-justified if other changes to a unit will 
significantly increase auxiliary loads, and some of those losses can be offset by the turbine 
upgrade. The FGD upgrade installed at Pirkey Unit 1 did not significantly increase auxiliary power 
demands compared to the original FGD system, so the investment was not justified when those 
controls were installed. Currently, demand for electricity is not growing at a rapid pace, and other 
alternatives for additional generating capacity can be more economically attractive than increasing 
the output of a coal-fired unit. An economic evaluation for any potential steam path upgrade is 
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recommended. These factors, and the potential to trigger NSR review, would need to be carefully 
considered in addition to whether a turbine upgrade would fall within the range of the ACE Rule 
Table 1 estimates as well as the Table 2 range for HR improvement. 

o Quant* the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Regular overhauls restore and maintain the efficiency ofthe unit. No specific upgrade 
designs have been developed for Pirkey Unit 1. Ancl therefore the heat rate impact cannot be 
estimated. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

The cost of a turbine overhaul or upgrade can vary significantly based on the amount of 
damage to or degradation of existing components (for an overhaul), or the extent of any design 
changes associated with an upgrade. Some upgrades may require replacement of turbine rotors, 
blade carriers and casings in additional to the blades5 at a substantially increased cost and scope 
of work. No specific upgrades have been designed or estimated for the turbines at Pirkey Unit 1. 

Steam turbine overhauls and steam path inspections/repairs have been performed at Pirkey 
Unit 1 over the years to return the turbine to near design conditions. These were performed during 
scheduled outages when turbine inspections have allowed for any liabilities to be addressed and 
for replacement parts to be procured and made ready for installation. AEP is not aware of any 
commercial offerings from the turbine OEM for steam path upgrades for Pirkey Unit 1. 

o If the measure will require more than two years to implement, provide a schedule 
with specifc dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

. If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
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o Explainwhythe measure is notfeasible oris limited due to the unique 
characteristics Of each unit. 

o Specifically address any factors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost of control, physical impossibility of 
conlrol, or other factors that make application ofthe nieasure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

6. Redesign or Replacement of Economizer 
Provide thefollowingfor each heat rate improvement measure 

. If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide lhe date the measure -was first installed/operated 
o If the measure was installed after the baseline period (i.e., years used to 

determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

• If the measure is not already implemented but is feasible to implement, provide the 
following information 

o Describe your current equipment and/or system as it relates to the measure. 

Replacing or redesigning the economizer can optimize temperatures at the exit of the 
boiler. Boiler layout and construction may limit the applicability of this measure to certain units. 

The economizer on Pirkey Unit 1 is original and has never been replaced. On occasion, 
there has been a need to locate and access certain areas ofthe economizer to address leaking tubes 
or other physical damage. This repair could result in replacement of a small number of tubes or 
partial tube sections but no major replacement of tube bundles has been necessary. 

During the past year the economizer has performed well, allowing for critical temperatures 
such as boiler exit gas and air heater gas outlet temperatures to remain within manufacturer 
specifications throughout the load range. 

Because there are currently no issues with the performance of the existing economizer, and 
no specific design changes have been identifies that would allow the unit to increase efficiency 
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without potentially compromising the operations of downstream equipment, there are no known 
changes to evaluate. 

It is technically feasible to replace an economizer either with like-kind design or with some 
improvements in materials or heat transfer characteristics. Limited like-kind replacements of 
economizer sections have been made to repair tube damage with no impact to the heat rate of the 
unit. However, making changes to the economizer design or replacing the economizer in its 
entirety would have significant impacts on downstream equipment at this unit, including the air 
heaters, which are sensitive to flue gas temperature changes. The existing economizer is 
functioning well in its current cycle and condition and does not warrant replacement. 

o Quantify the estimated heaj rate improvement potential from baseline, in percent 
and Btu/KWh. 

For the reasons expressed in the previous answer, there are no heat rate improvements 
anticipated to be associated with an economizer redesign/replacement project. 

o Quantify the expected decrease in on-site power consumption, in All/Vh per year, if 
applicable. 

Not applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

No specific designs have been identified that would allow the costs of this measure to be 
evaluated. 

o If the measure -will require more than two years to implenlent, provide a schedule 
with specific dates for increments ofprogress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

. If the measure is not already implemented and is not feasible or is liniited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
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o Explain why the measure is not feasible or is limited due to the unique 
characteristics of each unit. 

o Specifically address any factors considered in the analysis including remaining 
useful life of the facility, unreasonable cost of control, physical inipossibility of 
control, or otherfactors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

7. Heat Rate Improvement Best Management O& M Practices 
Provide the following for each heat rate improvement measure 

. If the measure is already implemenled, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include a description of the current 0&M practices for the following, if 
performed, including frequency: staff training in heat rate improvement 
practices, On-site heat rate performance appraisals; steani surface condenser 
cleaning. 

Heat rate improvement "awareness training" is suggested as a means of elevating 
awareness of specific heat rate improvement efficiency measures among the operations and 
maintenance staff at units including the Pirkey Plant affected by the rule. In the response to ACE 
Rule comments, EPA recognized that the level of awareness at individual units could vary 
dramatically, and that states might simply take into consideration whether there are existing 
programs at specific units as part of the overall evaluation of the candidate technologies. Capital 
costs are anticipated to be minimal and the impact of implementing new or existing programs is 
difficult to estimate and expected to be widely variable. 

As generating units across the country have joined regional transmission organizations and 
begun offering the output of their units into competitive generation markets, cost-effective 
operation of individual units has become increasingly important. AEP units in the west are 
dispatched as part of SPP (Southwest Power Pool) which has a robust day-ahead energy market. 
As a result, increasing attention has been focused on ways to improve efficiency and lower 
operating costs. 

AEP provides training, monitoring tools, and "best practice" sharing forums for its 
employees as a way to help plant operators and staff to improve their awareness and equip them 
with means to maintain efficient operations and identify further efficiency improvements. Some 
of these tools and practices include: 
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• Operator training 
• HRI classes, focusing on plant system optimization, are held at the 

Generation unit simulator center in St. Albans, WV and periodically 
attended by SWEPCO/Pirkey Unit 1 personnel 

• An automated Monitoring & Diagnostics Center (MDC) 
• Equipment control systems capable of automatically responding to 

changing conditions 
• Regular technology updates and reviews 
• Participating iii and contributing to AEP Operational Excellence Program 

for best practices, including maximizing performance and reducing heat 
rate 

• Maintaining thermal performance models of the unit design cycle with 
equipment references 

The degree to which individual unit operators, supervisors and engineers undergo various 
parts of this training depends upon their position and desire to further develop and take on 
additional responsibilities. Some positions such as a Control Center Operator (CCO) requires prior 
successful completion of the NUS Heat Rate course. The CCO is also responsible to monitor 
"controllable" heat rate monitor screens in the unit control room to aid in determining the most 
efficient unit operation conditions for Pirkey Plant. 

At Pirkey Unit 1, personnel monitor heat rate deviations on an ongoing basis through their 
PI system, and initiate corrective action when warranted. Specific O&M practices implemented 
at the plant that benefit heat rate include: 1) a walk-down of the unit is performed before every 
general boiler inspection and repair outage with an infra-red camera to look for leaks in ductwork 
and expansion joints; and 2) the operations team inspects the condensers during every outage. 

The MDC has assisted the plant with a number of issues. For example, MDC detected 
changes in the primary air heater inlet and outlet pressures. As a result, the plant adjusted the air 
down. This improved the performance of the controls, and potentially provided a benefit to 
pulverizer outlet temperatures, air heater exit gas temperature and fan power, all of which would 
reduce heat rate losses. MDC also detected increased air in leakage on the auxiliary condenser. 
The plant made repairs during the next outage, and the in leakage returned to normal on unit 
startup. This provided valuable insight to the plant for prioritizing outage work. Remedying the 
issue reduced heat rate losses and reduced the potential for forced curtailments. 

Condenser cleanings are regularly performed based on routine inspections. One half ofthe 
main condenser was cleaned during the fall 2019 outage; the other half is planned to be cleaned 
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during the spring 2021 outage. The auxiliary condenser was inspected in October 2020, and found 
to be in good condition with no need for cleaning. 

o Provide the date the measure was first installed/operated 

Not applicable. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Existing programs and measures are currently being employed and improvements are 
reflected in the historic emissions data for this unit. The precise percentage in unknown. No 
quantifiable incremental increase in heat rate improvement is anticipated as a result of continuing 
the existing practices, which include regular technology reviews and updates 

. Ifthe measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, ill percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MWh per year, if 

applicable. 
o Quant* the cost to implement the measure if it is different than the range 

provided in Table 2 ofthe ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments ofprogress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
m Completion of construction or installation 
• Final compliance. 

Not applicable. 

. If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
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o Specificallyaddress anyfactors consideredin the analysisincludingreniaining 
useful life ofthefacility, unreasonable cost of colltrol, physical impossibility of 
control, or other factors that make application of the nieasure unreasonable (40 
CFR §60.24a(e)). 

Not applicable. 

Recommended Final Standards for State Plan - 40 CFR 60.5755a 

Provide the expected heat rate and recommended COi emission standard(s) for each designated 
facility after implementation of all HRI measures determined to be feasible. Section 
60.5755a(a)(1) of the ACE rule requires the standard ofperformance for each designated facility 
be an emission performance rate relating mass of COI emitted per unit ofenergy (e.g, lb 
COz/MWh). The EPA has indicated that work practice standards cannot be used in lieu of 
establishing a numerical limit for any of the measures, including those measures that only 
impact nel generation. The ACE rule does not allow for parametric monitoring, mass-based 
limits, concentration-based limits, or a trading program. 

Step 1 

• Expected heat rate in Btu/KWh after implementation of all measures recommended as 
feasible, gross and/or net basis 

• Recommended CO2 lb/MWh emission standards, gross and/or net basis 

o Recommended emission limits based on percent reduction in CO2 baseline rate, 
as determined above, by applying percent improvement from BSER measures determined 
to be feasible 

o Rolling 12-boiler operating month compliance basis, or alternative basis, 
calculated similar to baseline rate 

o If separate standards are recommended based on dijferent operating loads, 
clearly identify the operating load criteria associated -with each segment (e.g., firing rate 
capacity associated with each segment) Affordable Clean Energy Rule State Plan 
Company Information Collection Request February 24, 2020 Page 5 of 5 

o Provide any suggestions on how to address measures that only affect net 
generation 

Step 2 

• Detailed justification for recommended final standards, which may consider 
remaining useful life of the facility and other factors such as unreasonable cost of 
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control, physical impossibility ofcontrol, or other factors that make application of the 
measure unreasonable (40 CFR §60.24a(e)) 

• If you are relying on remaining useful life as part ofthejustificationfor the 
final recommended standard, provide the following information. 

o Number of years the unit is expected to continue operating beyond 2019 
given current economic conditions 

o Basis of estimated remaining useful life o Feasibility of making a 
federally enforceable commitment to afuture retirement date. 

Pirkey Unit 1 will retire prior to the commencement of the first compliance period for the 
ACE Rule. As a result, no recommendations regarding standards for the final state plan are 
necessary. 

Additional Information 

• Description ofanyfuture expected overhauls or equipment replacements not 
already accounted for in measures listed above that would be needed to maintain 
unit heal rate and CO2 emission rate beyond initial compliance, e.g., shortened 
equipment life resulting in more frequent replacement and additional costs 

• Description ofanyfuture potential installations ofenvironmental control 
equipment that would increase the on-site parasitic load, including resulting 
estimated potential increase in on-site electricity use in MWh per year Facility 

Not applicable. 

Future Operational Information-40 CFR §60.5740*4)(i)(A)-(F) 

Responses regardingfuture operational characteristics can be based on publicly available 
informalion rather than potentially confidential company-specific information, ifyou provide the 
source of the publicly available information (e.g., DOE data, information provided by utilities to 
the applicable regional transmission organization and/or independent system operator). 

• Summary of each designatedfacility's anticipated future operational characteristics 
and basis of estimation 

o Annual gross and net generation, MWh 

o Annual CO2 emissions, in tons 

o Fuel use, prices, and carbon content 

o Fixed and variable 0&M costs 
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o Heal rates 

o Electric generating capacity and capacity factors 

• Future operational characteristics should be providedfor 2025,2030, and 2035. For 
units with an expected retirement date earlier than 2035, data only needs to be provided 
for those five-year intervals prior to the expected retirement date. 

Pirkey Unit 1 will retire prior to the commencement of the first compliance period for the 
ACE Rule. As a result, no future operational information is required. 
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Southwestern Electric Power Company (SWEPCO) submits the following information in response 
to the information collection request OCR) sent by the Deputy Director ofthe Office of Air Quality 
at the Texas Commission on Environmental Quality (TCEQ) on February 25,2020. SWEPCO 
appreciates the opportunities provided by TCEQ to engage with the Office of Air Quality during 
the preparation of these responses, and would be happy to meet with TCEQ representatives to 
discuss any questions regarding them or any further information needs the agency may have. 
Ongoing evaluations under other recently finalized federal environmental regulations have not yet 
been completed, and will impact the baseline evaluation and projected future emissions and 
operating conditions. TCEQ has extended the time to complete these sections ofthe ICR response 
until December 15,2020. 

Basic Information: 

Please provide the baseline carbon dioxide (CO2) emissions rate and baseline heat rate for each 
designated facility. Provide the baseline information for different load segments if you are 
recommending separate standards based on different operating loads. Baseline calculations 
should include datafrom all operations during the selected baseline period. 

Use default equation or supply data, calculations, andjustificationfor a different approach. 

Provide a detailed justification for selected period. 

Provide Design firing rate capacity in MMBtu/hrfor full load. 

Provide Nameplate, summer, and winter generation capacity in MW, if changed since most recent 
DOE Energy Information Administration Form 860 submittal. 

Welsh Unit 1 design firing rate capacity is 5159 MMBtu/hour based on Babcock & Wilcox 
("B&W") design specifications for boiler maximum continuous rating (MCR) point. 

The most recent DOE Energy Information Administration Form 860 lists the capacity of 
Welsh Unit 1 as 528 MW as the maximum summer and winter rating and 150 MW as the minimum 
summer and winter rating. 

Ongoing evaluations under other recently finalized federal environmental regulations have 
not yet been completed, and will impact the baseline evaluation and projected future emissions 
and operating conditions. TCEQ has extended the time to complete this section of the ICR 
response until December 15,2020. 
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Heat Rate Improvement Measures 

The company must assess thefeasibility of each ofthe EPA's seven heat rate improvement 
measures for each designatedfacility. Companies shouldreview the EPA's ACE rulepreamble 
and referenced technical support documents for additional details on each measure. If separate 
standards are recommended based on difRrent operating loads, assess the feasibility of the 
measures at each segment. 

Cost Information requested can be based on the cost information included in the EPA's ACE 
rule preamble and/or referenced technical support documents or other cost data may be 
provided. Reference the basis for any other cost data provided (e.g., ¥endor estimates, the EPRI 
Cost Manual Estimator, or the EPA Pollution Control Cost Control Cost manual). 

1. Neural Networks and Intelligent Sootblowers 

Provide thefollowingfor each heat rate improvement measure: 

o If the measure is already implemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated. 
o If the measure was installed after the baseline period (i.e., years used to determine 

the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Welsh Unit 1 utilizes a Distributed Control System (DCS) and Process Information (PI) 
monitoring systems to provide the unit operators with a full view of the critical operating 
conditions on the unit. The DCS and PI together are the functional equivalent of a Neural Network. 
Welsh Unit 1 also utilizes a Diamond Power Intelligent Soot blowing system. 

In the ACE Rule, a neural network is defined as a computer model that can be used to 
optimize combustion conditions, steam temperatures, and air pollution controls at a steam 
generating unit. A number of computerized systems have been developed and marketed by 
vendors, each of which contains a specific suite of sensors and monitors, and each of which is 
designed to work with specific modeling software based on the fundamental engineering principles 
that apply to the combustion or steam conditions at that particular unit, and the specific air 
pollution controls that have been installed at the unit. 

The PI and DCS systems at Welsh Unit 1 rely on the same types of monitors and sensors 
included in most Neural Network packages. Over a hundred different parameters from various 
systems and equipment are measured across the unit. These include primary and secondary air 
flows and temperatures, air and gas pressures and flows, pressure differentials for certain critical 
equipment, auxiliary loads, feedwater flow, fan speeds and pitch, and other measurements. 
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Subsystems that are monitored and evaluated include the air heaters, pulverizers, burners, fans, 
dampers, feedwater heaters, reheaters, economizers, superheaters, boiler feed pumps, turbines, 
generators, air pollution control equipment, condenser systems, and electrical systems. 

A neural network installation collects and evaluates the information from sensors installed 
on a single unit or small group o f units at a single location, and recommends adjustments, triggers 
alarms or sends other notifications to the unit operators5 or automates certain functions through the 
computer tracking and predictive software. Operators can respond and make adjustments as 
appropriate, investigate unusual conditions, or enter work orders into the plant maintenance 
system. The PI and DCS systems at Welsh Unit 1 provide similar information to unit operators, 
adjust certain controls automatically, and can generate alarms and prompt specific actions to be 
manually performed. 

In addition, SWEPCO is one of six operating subsidiaries in the American Electric Power 
(AEP) system that own and operate fossil fueled-units. The AEP system includes over 30,000 
MW of generating capacity, approximately 5,300 MW of which is renewable energy capacity. 
AEP companies operate approximately 12,000 MW of coal-fired capacity. Among the coal-fired 
units on the AEP system, there are several "series" of like-sized units of similar design. 

The similarities in size and design ofthe various AEP series of units have made information 
sharing and performance tracking a hallmark of AEP's culture. In the 1970s, AEP developed a 
training center for unit operators, and equipped it with a generator simulator that mimicked the 
real experience of manning the unit controls at one of the system's plants. This in turn led to the 
creation of a centralized Monitoring & Diagnostics Center (MDC) in 2014, co-located with the 
training center in St. Albans, West Virginia. 

At the MDC, thousands of instrument readings from the majority of the AEP fossil fleet 
are gathered and monitored. The information comes directly from the PI and DCS systems in real 
time. Information about sensor conditions and status and data trending and evaluation through the 
use of pattern recognition software allow the center to notify plant personnel ofthe need to check, 
replace, or repair individual sensors, or take other actions to respond to abnormal operating 
conditions. The MDC has built numerous models around critical processes within the AEP units, 
and is able to communicate and collaborate with plant and system operators to investigate and 
remedy conditions before equipment damage occurs. In a sense, the MDC serves as a virtual fleet-
wide neural network for AEP's fossil units. 

The MDC has the capability to monitor and trend individual data points remotely iii real time, 
spot early trends, and proactively recommend actions to improve performance or eliminate a 
curtailment before costly damage occurs. Based on the information available through these 
systems, operators are able to distinguish between controllable and uncontrollable factors 
impacting heat rate on the unit, and take prescribed actions to reduce the impacts associated with 
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controllable factors as much as physically and economically possible. Intensive operator training, 
including the use ofa centralized control system generator simulator during that training, provides 
our personnel with the knowledge necessary to initiate appropriate changes in operating 
parameters, and monitor the effects of automated responses in certain supplemental control 
systems, to assure that stability is achieved and maintained during all operating conditions. 

The capabilities of the MDC are essentially equivalent to the capabilities of a neural 
network on an individual unit, but with several distinct advantages not present with third party 
systems. First, the centralized function at MDC reduces the personnel and expense that would be 
required to support neural networks on each individual unit. Second, the information collected on 
a broad range of units across the AEP system provides opportunities to analyze and trend a more 
robust data set than could be gathered from an individual unit. Third, the information collected 
from units within the same series and the evaluations performed for one of the units in that series 
can highlight developing issues and solutions that can be applied to the entire series before 
equipment damage occurs. And fourth, the MDC staff can develop diagnostic tools and software 
that is customized to an AEP series of units based on the wealth of information in their systems, 
without the expense and delays associated with engaging a third party contractor. 

For all of these reasons, a commercial neural network would not collect additional data, 
provide better trending and evaluation, or take advantage of the broader universe of data available 
at the MDC, and therefore would not produce any detectable heat rate improvement beyond that 
achieved using the current systems and assistance of the MDC. In addition to optimizing steady 
state operations, these sensors and related controls allow unit operators to make necessary changes 
in real time when the unit is required to change loads in response to automatic generator control 
by the regional transmission operator. 

The opportunity for heat rate improvement with this technology is measured as a reduction 
of the typical heat rate increase that occurs over a long period of operating time. It is not an 
improvement in the design heat rate of the unit. In addition, the sensors5 information, and controls 
must also be accompanied by actions necessary to make meaningful change in performance. While 
a neural network can expand the data points that are measured and monitored5 it ultimately requires 
actions by both programmed control systems and experienced operators to start/stop and verify 
equipment operation or modify control settings to make meaningful change in performance. Since 
much ofthis work is already being achieved on Welsh Unit 1 through existing sensors and controls 
and experienced operators, it is expected that addition of a neural network would result in a 
marginal improvement that is less than the range predicted in Table 1 of the ACE Rule. 

Welsh Unit 1 is equipped with an intelligent sootblowing system that was installed during 
a scheduled unit outage in 2006. The system that was installed is a product of Diamond Power 
Company. The sootblowers have the ability to be automatically controlled via the supplied control 
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system or via manual override by unit operators as may be needed. Water lances were installed 
prior to 1994 to improve cleaning of the radiant heat area of the furnace. 

Performance measurements to determine the impact ofthe sootblower systems on unit heat 
rate were not taken. These systems were installed primarily to reduce the risk of slag formation 
and potential unacceptable accumulation of ash on the heat transfer surfaces. Any heat rate 
"improvement" that is realized from these systems is in effect a reduction of the heat rate penalty 
being experienced against the unit design because of ash/slag buildup. These do not effectively 
improve the heat rate beyond the original design basis for a "clean" boiler, but when used 
effectively can maintain heat rate closer to the design value for a longer period of time. 

Neural network technology was developed and applied on a "test" basis to some steam 
generator equipment at other AEP units a decade ago. Reported results of the very controlled tests 
were highly variable and the technology focused on mainly one aspect (fuel-air distribution within 
the furnace) ofthe steam generation process. Testers concluded that the technology did not provide 
sufficient economic benefit to apply at full scale. Since that time, the implementation of the 
Mercury and Air Toxics Standards (MATS) rule has introduced increased regularity into the 
inspection, repair, and tuning of combustion controls. In addition, neural network technology still 
requires manual coordination of several other processes, including starting and stopping large 
equipment such as pulverizers and fans, iii order to maintain combustion stability within the steam 
generator. SWEPCO relies on well-trained and highly knowledgeable operators to perform this 
integrated control in a highly efficient and reliable manner, supported by the existing Pl and DCS 
systems and the MDC. The current use of the sootblowing system on Welsh Unit 1 maintains a 
high level of steam generator cleanliness and no measureable additive heat rate improvement is 
anticipated to result from integrating a neural network for this unit. 

• Jf the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

See response above. Although technically feasible5 the benefits of applying ofthis 
technology are limited for the reasons discussed above. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable 

o Quantify the cost to implement the measure if it is different than the range 
providedin Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 
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o Ifthe measure -will require more than twoyears to implement, provide a schedule 
-with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• A-warding contracts of issuing purchase orders 
• Start ofconstruclion or installation 
• Completion of construction or installation 
• Final compliance 

Not applicable. 

. If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 
o Describe your current equipment and/or system as it relates to the nleasure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit. 
o Specifically address anyfactors considered in the analysis including remaining useful 

life ofthefacility, unreasonable cost of control, physical impossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

2. Boiler Feed Pump Overhaul or Upgrade 

Provide thefoilowingfor each heat rate inlprovement measure 

• If the measure is already implemented, provide thefollowing: 
o Describe your current equipment and/or system as it relates to the measure including 

the pump manufacturer's specifications 

Large electric motor powered boiler feed pumps (BFPs) supply feedwater to the steam 
generator in some units, and are responsible for a large portion of the auxiliary power consumed 
within a power plant (up to 10 MW from a 500 MW unit). Rigorous maintenance is required to 
ensure reliability and efficiency are maintained. Wear reduces the efficiency of the pump 
operations and requires regular rebuilds/upgrades/overhauls. These improvements for electric 
boiler feedwater pumps reduce auxiliary power demands and improve net heat rate, but would not 
result in measureable improvements in gross heat rate . 

At Welsh Unit 1, the main boiler feed pump is manufactured by DeLaval and driven by a 
steam turbine and not by an electric motor. As such, for most ofthe operating range of the Unit 
(above 24% output), the boiler feed pump is self-regulating and matches the feedwater needed to 
the load at which the unit is operating. In addition, the boiler feed pump enhances the overall 
efficiency of the unit because ofthe reduced auxiliary electric demand (a reduction of as much as 
35% of typical auxiliary load). For startup and low load operations, where there is insufficient 
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steam yet available to supply the auxiliary drive steam turbine, a smaller motor-driven feed 
pump is used to provide the required feedwater. This pump is initially used during unit startup 
prior to the electric generator producing any output and is removed from service at 
approximately 24% load. Boiler feed pump turbines can experience degradation and wear over 
time, and require periodic maintenance to repair turbine blades, exchange rotors, and restore 
steam seals. The boiler feed pumps at Welsh Unit 1 have been regularly maintained in 
accordance with the manufacturer's (DeLaval) specifications and additional overhauls are 
unnecessary. The DeLaval turbine driven boiler feed pump design specifications are: 9132 
GPM, 7384 ft head, 88% efficiency, and 5001 RPM. The motor drive feed pump design points 
are: 2226 GPM 7384 ft head, 81.5% efficiency, and 3490 RPM. 

At Welsh Unit l,a regular turbine overhaul is planned approximately every 10 years, or 
after 80,000-100,000 hours of service. Given that the original design ofthese units includes a more 
efficient technology for use above startup flow conditions, and the operator has adopted a regular 
schedule for overhauls of the pump and turbine, it is reasonable to conclude that no incremental 
improvement is currently achievable. 

o Provide the date the measure was first installed/operated 

The main turbine-driven boiler feed pump was last overhauled and rebuilt in 2019. The 
startup motor-driven feed pump was last overhauled in 2018. 

o If the measure was installed after the baseline period (i. e., years used to determine 
the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Due to the length of time that has passed since this equipment installation, there are no 
contemporaneous records of unit operating performance maintained by SWEPCO for the requested 
periods, and heat rate tests were not conducted prior to or after this installation. Given that the 
original design of these units includes a more efficient technology for use above startup flow 
conditions, and the operator has adopted a regular schedule for overhauls ofthe pump and turbine, 
it is reasonable to conclude that no incremental improvement is currently achievable. 

. If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure including 
the pump manufacturer's specifications. 
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o Quantify the estimated heat rate improvement potential from baseline, in percent and 
Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range provided in 
Table 2 of the ACE preamble (84 FR 32542). Describe the basis of cost estimates 
(e. g., vendor estimates, work performed on comparable unit, etc.) 

o Ifthe measurewill require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts or issuing purchase orders 
• Start of construction or installation 
a Completion of construction or installation 
• Final compliance 

Not applicable. 

• If the measure is not already implemented and is not feasible or is limited, provide the 
folio-wing information. 

o Describe your current equipment and/or system as it relates to the measure 
including the pump manufacturer's specifications. 

o Explain why the nieasure is not feasible or is limited due to the unique 
characteristics of each unit 

o Specifically address any factors considered in the analysis including remaining 
useful life of the facility, unreasonable cost of control, physical impossibility Of 

control, or otherfactors that niake application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See prior responses. 

3. Air Pre-Heater and Duet Leakage Control 

Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide thefollowing. 
o Describe your current equipment and/or system as it relates to the measure. 
o Include the following: 

m Description of the type and design, e.g., regenerative vs. recuperative 
• Date seals were last replaced, ifregenerative 
• Current estimated air pre-heater leakage rate and method of 

determination 
• Estimated improved air pre-heater leakage rate, if implemented. 
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The two air pre-heaters installed at Welsh Unit 1 are tri-sector regenerative air heaters 
which rotate. For this unit, air heater seals are typically inspected, repaired or replaced with in-
kind seals during equipment outages when the air heater baskets are replaced or when seals are 
found damaged. Additionally, the air heater internal ducts and sector plates are inspected during 
maintenance on the air heater, and localized repairs and stationary seal replacements can be made 
during those inspections if materials are available, or included in future outage plans. 

There are products on the market that advertise lowering the amount of leakage 
experienced within air pre-heater equipment. While it is likely feasible to install such products on 
Welsh Unit 1, it is currently AEP's opinion that the newer designs for low-leakage seals present 
risks to unit reliability and air heater functionality that may outweigh any efficiency gains. A 
thorough technical review is needed to determine applicability and potential benefits for Welsh 
Unit 1. Plant operators currently use PI system screens for monitoring differential pressure, 
temperatures and flue gas pressure in the air heater and motor amps for the PA, FD and ID fans in 
order to assess air heater loading and performance. Application of the low-leakage seal design 
would require some level of detailed engineering and design by the boiler and/or air heater OEM(s) 
to determine a suitable method of application and to determine the potential benefits to be gained 
and reliability risks to consider in each specific case. A feasibility study has not been performed 
for this unit. Some leakage at this location is necessary to avoid air heater lock-ups due to excessive 
thermal expansion caused by temperature excursions. 

o Provide the date the measure was first installed/operated 

The air heater seals were last replaced as a complete set in 2016 during a scheduled outage. 
Seals are inspected and maintained on an annual basis in accordance with the manufacturer's 
recommendations during maintenance outages as recommended by the air heater OEM. This 
maintenance can include repairs to sealing components or replacement of partial sets of seals as 
necessary, based on damage or wear. The costs for these inspections and repairs have not been 
separately tracked. 

o If the measure was installed after the baseline period (i. e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

• If the measure is not already implemented but is feasible to implement, provide the 
following information. 
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o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MWh per year, if 

applicable. 
o Quantify the cost to implement the measure if it is different than the range 

providedin Table 2 ofthe ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o Ifthe measurewill require more than twoyears toimplement, provided schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts of issuing purchase orders 
a Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not Applicable. 

• If the measure is not already implemented and is notfeasible or is limited, provide the 
follo-wing information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit, 
o Specifically address any factors considered in the analysis including remaining useful 

life of the facility, unreasonable cost of control, physical inipossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

See previous responses. 

4. Variable Frequency Drives on Induced Draft Fans and Boiler Feed Pumps 

Provide the follo-wingfor each heat rate improvement measure 

• If the measureis alreadyimplemented, provide thefollowing: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
o If the measure was installed after the baseline period (i.e., years used to 

determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

o Provide Fan and pump manufacturer's specifications 
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• If the measure is not already iniplemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Variable Frequency Drives (VFD) are available that work in concert with traditional 
electric motors to vary the speed necessary during unit load changes to maximize performance of 
the driven equipment and reduce losses. This results in a reduction of power consumption as an 
auxiliary load and helps to maximize the net electrical generation from the unit. The most effective 
applications are for electric driven boiler feed pumps that control feed water flow and induced 
draft fans that control air/gas flow through the flue gas path. 

At Welsh Unit 1, approximately 50 - 60 percent of the electric demand on a typical unit 
has already been addressed, including both of the major applications for VFDs identified in the 
ACE rule. First, the main boiler feed pump is designed by DeLaval and is driven by an auxiliary 
steam turbine that automatically adjusts to the required load and does not consume electricity. As 
mentioned above in response to Question 2, the DeLaval main turbine driven boiler feed pump 
design specifications are: 9132 GPM, 7384 ft head, 88% efficiency, and 5001 RPM. This 
pump/turbine combination is placed in service when the unit advances off of the startup system 
and achieves approximately 24% output and remains in service up through full load. 

Second, induced draft (ID) fans were last replaced on the unit in 2016 and are axial flow 
fans with variable blade vane pitch, which reduce energy losses, enhance operator control, and 
increase volumetric flow through the unit to increase efficiency. The ID Fan is an axial vane design 
that operates at 890 RPM. At the boiler maximum continuous rating point, the axial vane ID fan 
performance is l 155600 CFM inlet, 32.35 iii H2O static pressure rise, 84.2% efficiency. 

The axial vane fans deliver substantially similar performance to VFDs. In fact, in its 2009 
report on coal-fired power plant heat rate reductions, Sargent & Lundy compared the benefits of 
centrifugal fans with VFDs to axial vane fans, and determined that the axial vane fans provided 
slightly superior performance . Coal - Fired Power Plant Heat Rate Reductions , Sargent & Lundy , 
Final Report on Project 12301-001 (Jan. 22,2009) at p.8-5. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Based on the Sargent & Lundy Report , SWEPCO anticipates that any difference in the 
heat rate to install and operate a VFD for ID fans for both base load and cycling operations 
would be negligible. 
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The impact of adopting a VFD to the auxiliary boiler feed pump motor would be 
extremely low, well below the suggested range offered in the ACE Rule Table 15 as this motor is 
infrequently used and likely to produce unmeasurable benefits. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Similarly, the power differential to operate the axial vane fans versus a conventional 
centrifugal fan and motor with VFD for both base load and cycling operations is negligible. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 ofthe ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

As mentioned above, Welsh Unit 1 was able to install axial vane variable flow fans for the 
induced draft fan applications when the baghouse was installed in 2016. SWEPCOdoesnot have 
a true cost for adding a VFD onto an existing induced draft centrifugal fan. The axial vane fans 
were part of the larger baghouse equipment project installed in 2016. 

Application of a VFD to the auxiliary boiler feed pump drive motor would likely be cost 
prohibitive since the motor is approximately 5,000 HP, operates for a limited time only during 
startup when feed water flow is low and controlled by a regulating valve and the electric generator 
is not yet connected to the grid (producing 0 MWs). Occasionally the auxiliary feed pump may 
be brought into service during unit load reduction with the generator producing low MWs for short 
periods of time (hours) to perform troubleshooting or testing of the main boiler feed pump drive 
turbine. This period would likely not be part of the emissions performance standard period of 
testing. 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments ofprogress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
a Awarding contracts of issuing purchase orders 
• Start of construction or installation 
a Completion of construction or installation 
• Final compliance 

As discussed above, implementing this measure is likely cost prohibitive and would result in 
no measureable heat rate improvement over the current equipment. 

• If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
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o Specifically address anyfactors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost of control, physical imposstbility of 
control, or other factors thal make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

5. Blade Path Upgrades for Steam Turbines 

Provide the following for each heat rate improvement measure 

. If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include the turbine manufacturer's specifications. 

The best candidates for blade path upgrades are those turbines experiencing steam leaks 
and blade erosion, where efficiency improvements can be achieved using computerized flow 
modeling and innovative materials. However, significant variation exists among units. These 
upgrades are large capital investments and require long lead times. 

Welsh Unit 1 is equipped with one combined and opposed-flow high pressure/intermediate 
pressure (HP/IP) turbine and two low pressure (LP) turbines. This unit has the same turbine design 
as Welsh Unit 3. A set of rotor spares is available from the retired Welsh Unit 2. 

o Provide the date the measure was first installed/operated 

The steam turbine on Welsh Unit i has not been upgraded in the last 10 years. The steam 
turbine has been overhauled during the last 10 years. Steam turbine sections (HP/IP and LP) were 
last overhauled in 2016 

During the 2016 unit maintenance outage, the turbines were overhauled by opening and 
assessing condition, cleaning and removal of blade deposits, inspection and non-destructive testing 
of components, repairing or replacement ofworn or damaged blades with like-kind materials and 
restoration of seals to design clearance values. Closing clearances were recorded and the turbine 
casings reassembled. Rotor vibration levels are monitored during startup to determine no rubs 
occur and rotor balance is acceptable. Steam pressures and temperatures are measured to confirm 
proper steam expansion is taking place. 

o If the measure -was installed after the baseline period (i. e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 
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As a result of the turbine overhaul, most of the "recoverable" losses that occur during the 
normal operating cycle ofthe steam turbine sections were reduced and overall performance moved 
closer to design values. A formal heat rate test utilizing highly calibrated test instruments is not 
typically performed following a turbine overhaul as this is not cost effective. Improvement is 
typically measured with installed station instrumentation by a reduction in feedwater flow and 
steam generator heat input for a given MW production as corrected to standard throttle conditions. 

• If the measure is not already implemented but isfeasible to implenient, provide the 
following information 

o Describe your current equipment and/or system as it relates to the measure. 

See responses above. In addition5 there are steam path upgrades that have been applied to 
similar units. Typically a steam path upgrade is only cost-justified if other changes to a unit will 
significantly increase auxiliary loads, and some of those losses can be offset by the turbine 
upgrade. The baghouse design used at Welsh Unit 1 does not increase auxiliary power demands 
as much as conventional wet or dry scrubbers, so the investment was not justified when those 
controls were installed. Currently, demand for electricity is not growing at a rapid pace, and other 
alternatives for additional generating capacity can be more economically attractive than increasing 
the output of a coal-fired unit. An economic evaluation for any potential steam path upgrade is 
recommended. These factors, and the potential to trigger NSR review, would need to be carefully 
considered in addition to whether a turbine upgrade would fall within the range of tile ACE Rule 
Table 1 estimates as well as the Table 2 range for HR improvement. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Regular overhauls restore and maintain the efficiency of the unit. No specific upgrade 
designs have been developed for Welsh Unit 1. And therefore the heat rate impact cannot be 
estimated. 

o Quantify the expected decrease in on-site power consumption, in All/Vh per year, if 
applicable. 

Not applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided iii Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 
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The cost of a turbine overhaul or upgrade can vary significantly based on the amount of 
damage to or degradation of existing components (for an overhaul), or the extent of any design 
changes associated with an upgrade. Some upgrades may require replacement of turbine rotors, 
blade carriers and casings in addition to the blades, at a substantially increased cost and scope of 
work. No specific upgrades have been designed or estimated for the turbines at Welsh. 

Steam turbine overhauls and steam path inspections/repairs have been performed at Welsh 
Unit 1 over the years to return the turbine to near design conditions. These were performed during 
scheduled outages when turbine inspections have allowed for any liabilities to be addressed and 
for replacement parts to be procured and made ready for installation. AEP is not aware of any 
commercial offerings from the turbine OEM for steam path upgrades for Welsh Unit 1. The next 
regular maintenance opportunity for this turbine is not until 2028 or later. 

o If the measure will require more than two years to implement, provide a schedule 
with specijic datesfor increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
= Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

• Uthe measure is not already implemented and is not feasible or is limited, provide the 
follovving information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain -why the measure is not feasible or is limited due to the unique' 

characteristics of each unit. 
o Specifically address anyfactors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost of control, physical inipossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

6. Redesign or Replacement of Economizer 

Provide thefollowingfor each heat rate improvement measure 

• If the measure is already implemented, provide thefollowing: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
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o If the measure was mstalled after the baselineperiod (i.e.,years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

• If the measure is not already implemented but isfeasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Replacing or redesigning the eeonomizer can optimize temperatures at the exit of the 
boiler. Boiler layout and construction may limit the applicability of this measure to certain units. 

The economizer on Welsh Unit 1 is original and has never been replaced. On occasion, 
there has been a need to locate and access certain areas of the eeonomizer to address leaking tubes 
or other physical damage. This repair could result in replacement of a small number of tubes or 
partial tube sections but no major replacement of tube bundles has been necessary. 

During the past year the economizer has performed well, allowing for critical temperatures 
such as boiler exit gas and air heater gas outlet temperatures to remain within manufacturer 
specifications throughout the load range. 

Because there are currently no issues with the performance ofthe existing economizer, and 
no specific design changes have been identified that would allow the unit to increase efficiency 
without potentially compromising the operations of downstream equipment, there are no known 
changes to evaluate. 

It is technically feasible to replace an economizer either with like-kind design or with some 
improvements in materials or heat transfer characteristics. Limited like-kind replacements of 
economizer sections have been made to repair tube damage with no impact to the heat rate of the 
unit. However, making changes to the economizer design or replacing the economizer in its 
entirety would have significant impacts on downstream equipment at this unit, including the air 
heaters, which are sensitive to flue gas temperature changes. The existing economizer is 
functioning well in its current cycle and condition and does not warrant replacement. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

For the reasons expressed in the previous answer, there are no heat rate improvements 
anticipated to be associated with an economizer redesign/replacement project. 
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o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Not applicable. 

Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

No specific designs have been identified that would allow the costs of this measure to be 
evaluated. 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
= Final compliance 

• Ifthe measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipnlem and/or system as it relates lo the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
o Specijically address any factors considered in the analysis including remaining 

useful life of the facility, unreasonable cost ofcontrol, physical impossibility of 
control, or otherfactors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

7. Heat Rate Improvement Best Management O& M Practices 

Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include a description of the current 0&M practices for the following, if 
performed, includingfrequency: staff training in heat rate improvement 
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practices; On-site heat rate performance appraisals; steam surface condenser 
cleaning. 

Heat rate improvement "awareness training" is suggested as a means of elevating 
awareness of specific heat rate improvement efficiency measures among the operations and 
maintenance staff at units including the Welsh Plant affected by the rule. In the response to ACE 
Rule comments, EPA recognized that the level of awareness at individual units could vary 
dramatically, and that states might simply take into consideration whether there are existing 
programs at specific units as part of the overall evaluation of the candidate technologies. Capital 
costs are anticipated to be minimal and the impact of implementing new or existing programs is 
difficult to estimate and expected to be widely variable. 

As generating units across the country have joined regional transmission organizations and 
begun offering the output of their units into competitive generation markets, cost-effective 
operation of individual units has become increasingly important. AEP units in the west are 
dispatched as part of SPP, which has a robust day-ahead energy market. As a result5 increasing 
attention has been focused on ways to improve efficiency and lower operating costs. 

AEP provides training, monitoring tools, and "best practice" sharing forums for its 
employees as a way to help plant operators and staff to improve their awareness and equip them 
with means to maintain efficient operations and identify further efficiency improvements. Some 
ofthese tools and practices include: 

• Operator training 
• HRI classes, focusing on plant system optimization, are held at the 

Generation unit simulator center in St. Albans, WV and available to 
SWEPCO / Welsh Unit 1 personnel 

• An automated Monitoring & Diagnostics Center (MDC) 
• Equipment control systems capable of automatically responding to 

changing conditions 
• Regular technology updates and reviews 
• Participating in and contributing to AEP Operational Excellence Program 

for best practices, including maximizing performance and reducing heat 
rate 

• Maintaining thermal performance models of the unit design cycle with 
equipment references 

• MDC performs start-up and shutdown analyses related to thermal ramp 
rates for Welsh Unit 1 boiler tubes/headers, heaters and turbine 



SOAH Docket No, 473-21-0538 
PUC Docket No. 51415 

SC 2nd RFI, Q. # SC 2-16 
Attachment 11 
Page 20 of 23 

components with the goal of reducing equipment degradation, improved 
long-term performance, and reliability. 

The degree to which individual unit operators, supervisors and engineers undergo various 
parts of this training depends upon their position and desire to further develop and take on 
additional responsibilities. Some positions such as a Control Center Operator (CCO) require prior 
successful completion of the NUS Heat Rate course. The CCO is also responsible to monitor 
"controllable" heat rate monitor screens in the unit control room to aid in determining the most 
efficient unit operation conditions for Welsh Plant. 

The Welsh Plant performs heat rate performance appraisals on an ongoing basis. The plant 
monitors heat rate deviations on an ongoing basis through their PI systems (as described in 
response to questions 1 above), and initiates corrective action when warranted. 

The Welsh Plant performs condenser tube leak checks during every maintenance outage to 
address any leaking tubes in order to maintain optimum performance and reduce the effects of 
contamination. Condenser tube cleanings are performed when performance monitoring indicates 
the need. Condenser tube fouling has not typically been a problem on Welsh Unit 1, but when it 
occurs it has typically been caused by elam shells blocking the flow of cooling water in the tubes. 
This condition is effectively resolved by back washing during outages. We monitor performance 
by examining the relationship between cooling water temperature and condenser pressure during 
different seasonal periods. This relationship has tracked closely with the design parameters. The 
MDC has several models built around condenser performance which are closely monitored. The 
current cleaning methods are working well, and the quality of the cooling water and steam purity 
in the condensate cycle are being held close to optimum values. The last time the main and 
auxiliary condensers required cleaning to remove scale buildup was in 2009. 

o Provide the date the measurewasfirst installed/operated 

Not applicable. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Existing programs and measures are currently being employed and improvements are 
reflected in the historic emissions data for this unit. The precise percentage in unknown. No 
quantifiable incremental increase in heat rate improvement is anticipated as a result of continuing 
the existing practices, which include regular technology reviews and updates 
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. If the nieasure is not already iniplemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estiniated heat rate iniproventent potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MWh per year, if 

applicable. 
o Quantify the cost to implement the measure ifit is different than the range 

provided in Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the nieasure will require more than twoyears to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not applicable. 

• If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
o Specifically address any factors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost ofcontrol, physical impossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

Not applicable. 

Recommended Final Standards for State Plan - 40 CFR 60.5755a 

Provide the expected heat rate and recommended CO2 emission standard(s) for each designated 
facility after implementation ofall HRI measures determined to be feasible. Section 
60.5755a(a)(1) ofthe ACE rule requires the standard ofperformancefor each designated facility 
be an eniission performance rate relating mass of CO2 emitted per unit of energy (e.g., lb 
COVMWh). The EPA has indicated that work practice standards cannot be used in lieu of 
establishing a numerical limit for any of the measures, including those measures that only 
impact net generation. The ACE rule does not allow for parametric monitoring, mass-based 
limits, concentration-based limits, or a trading program. 

Step 1 
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• Expected heat rate in Btu/KWh after implementation of all measures recommended as 
feasible, gross and/or net basis 

• Recommended CO2 lb/MWh emission standards, gross and/or net basis 

o Recommended emission limits based on percent reduction in CO2 baseline rate, 
as determined above, by applying percent improvement from BSER measures determined 
to be feasible 

o Rolling 12-boiler operating month compliance basis, or alternative basis, 
calculated similar to baseline rate 

o If separate standards are recommended based on different operating loads, 
clearly identify the operating load criteria associated -with each segment (e.g., firing rate 
capacity associated -with each segment) Affordable Clean Energy Rule State Plan 
Company Information Collection Request February 24, 2020 Page 5 of 5 

o Provide any suggestions on how to address measures that only affect net 
generation 

Step 2 

• Detailed justification for recommended final standards, which may consider 
remaining useful life ofthefacility and other factors such as unreasonable cost of 
control, physical impossibility ofcontrol, or otherfactors that make application of the 
measure unreasonable (40 CFR §60.24a(e)) 

· Ifyou are relying on remaining useful life as part ofthejustificationfor the 
final recommended standard, provide the following information. 

o Number ofyears the unit is expected to continue operating beyond 2019 
given current economic conditions 

o Basis of estimated remaining useful life o Feasibility of making a 
federally enforceable commitment to a future retirement date. 

Ongoing evaluations under other recently finalized federal environmental regulations have 
not yet been completed, and will impact the baseline evaluation and projected future emissions 
and operating conditions. TCEQ has extended the time to complete this section of the ICR 
response until December 15,2020. 

Additional Information 

• Description ofanyfuture expected overhauls or equipment replacements not 
already accounted for in measures listed above that would be needed to maintain 
unit heat rate and CO2 emission rate beyond initial compliance, e.g., shortened 
equipment life resulting in more frequent replacement and additional costs 
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• Description of any future potential installations ofenvironmental control 
equipment thal would increase the on-site parasilic load, including resulting 
estimated potential increase in on-site electricity use in MWh per year Facility 

Ongoing evaluations under other recently finalized federal environmental regulations 
have not yet been completed, and will impact the baseline evaluation and projected future 
emissions and operating conditions. TCEQ has extended the time to complete this section ofthe 
ICR response until December 15,2020. 

Future Operational Information-40 CFR §60.5740*4)(i)(Ak-(F) 

Responses regarding future operational characteristics can be based on publicly available 
information rather than potentially confidential company-specific information, if you provide the 
source of the publicly available information (e.g., DOE data, information provided by utilities to 
the applicable regional transmission organization and/or independent system operator). 

• Summary ofeach designatedfacility's anticipated future operational characteristics 
and basis of estimation 

o Annual gross and net generation, MWh 

o Annual CO2 emissions, in tons 

o Fuel use, prices, and carbon content 

o Fixed and variable 0&M costs 

o Heat rates 

o Electric generating capacity and capacity factors 

• Future operational characteristics should be provided for 2025,2030, and 2035. For 
units with an expected retirement date earlier than 2035, data only needs to be provided 
for those five-year intervals prior to the expected retirement date. 

Ongoing evaluations under other recently finalized federal environmental regulations 
have not yet been completed, and will impact the baseline evaluation and projected future 
emissions and operating conditions. TCEQ has extended the time to complete this section ofthe 
ICR response until December 15,2020. 
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Welsh Unit 1 

Southwestern Electric Power Company (SWEPCO) submits the following information in response 
to the information collection request sent by the Deputy Director of the Office of Air Quality at 
the Texas Commission on Environmental Quality (TCEQ) on February 25, 2020. SWEPCO 
appreciates the opportunities provided by TCEQ to engage with the Office of Air Quality during 
the preparation of these responses, and would be happy to meet with TCEQ representatives to 
discuss any questions regarding them or any further information needs the agency may have. 

SWEPCO's initial responses were submitted to the agency on October 30,2020. At that time, 
ongoing evaluations of compliance alternatives for the Coal Combustion Residuals Rule (CCR 
Rule) and the Effluent Limitation Guidelines (ELGs) at Welsh Units 1 and 3 were underway. On 
November 30,2020, SWEPCO submitted a request to extend the time to initiate closure of the 
unlined bottom ash impoundment at the Welsh Plant until October 17,2028, and committed to 
cease combusting coal at these units by that date. This revised submittal includes additional 
information in response to TCEQ's requests for Basic Information about the Welsh Units, 
Recommended Final Standards for the State Plan, Additional Information, and Future Operational 
Information. These supplemental responses are intended to replace the initial responses in their 
entirety. 

Basic Information: 

Please provide the baseline carbon dioxide (CO,) emissions rate and baseline heat rate for each 
designated facility. Provide the baseline information for different load segments if you are 
recommending separate standards based on different operating loads. Baseline calculations 
should include data from all operations during the selected baseline period. 

Use default equation or supply data, calculations, andjustificationfor a different approach. 

Provide a detailed justification for selected period. 

Provide Design firing rate capacity in MMBtu/hr for full load. 

Provide Nameplate, summer, and winter generation capacity in MW, if changed since most recent 
DOE Energy Information Administration Form 860 submittal. 

Welsh Unit 1 design firing rate capacity is 5159 MMBtu/hour based on Babcock & Wilcox 
("B&W") design specifications for boiler maximum continuous rating (MCR) point. 

The most recent DOE Energy Information Administration Form 860 lists the capacity of Welsh 
Unit 1 as 528 MW for the maximum summer and winter rating, and 150 MW for the minimum 
summer and winter rating. 
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Historical hourly data for the default period is presented in Figure 1 below using data from calendar 
years 2016 through 2019. The data is derived from all valid unbiased flow measurements collected 
using the unit's certified monitoring system using the procedures required by 40 CFR Part 60 
whenever the unit was combusting fuel. Hours when the unit was combusting fuel but not 
generating electricity were manually adjilsted to substitute a value of 1 MW gross output for each 
zero. This affected a total of 328 operating hours, or 1.125% of the total 29,146 operating hours 
for this unit in the 2016-2019 period. Figure 1 includes monthly average heat rates and CO2 
emission rates, rolling 12-month average heat rates and CO2 emission rates, and a "baseline" rate 
for the 24-month period in 2017-2019, calculated as the average of the 12-month rolling averages 
in 2017-2018, and 2018-2019, plus three standard deviations. As discussed below, SWEPCO does 
not endorse the approach of selecting a single simple average as the basis for final standards in the 
state plan. More detail regarding the selection of a recommended standard is in the later sections 
ofthis response. 

Figure 1: Baseline Emissions 

Part 60 -
Year Month Unsubstituted 

Heatlnput 
(MMBtu) 

2016 1 1596884 00 

Part 60 -
Unbiased (Short 

tons) 

167573 01 

Rolling 12-
Enviance - Gross month CO2 

MWH Emission Rate 
(Ib/MWh) 

161329 00 

Baseline COZ Rolling 12-
Emisssion Rate Month Heat 
(Ib/MWh) Rate (Btu/KWh) 

Baseline Heat 
Rate (Btu/KWh) 

2016 2 0 000 0 
2016 3 0 0.00 0 
2016 4 0 000 31400 00 
2016 5 1283267 00 134586 24 183275 00 
2016 6 2517517 00 264237 03 244485 00 
2016 7 2931818 00 307485 06 279617 00 
2016 8 2820545 00 295929 97 270948 00 
2016 9 2855718 00 299552 70 277281 00 
2016 10 3314546 00 347625 50 332806 00 
2016 11 733395 00 76953 00 75259 00 
2016 12 2676751 00 280928 00 263874 00 
2017 1 3261550 00 342067 30 323767 00 2051 
2017 2 211016300 221807 07 209963 00 2058 
2017 3 2957544 00 310182 75 301160 00 2063 
2017 4 3339752 00 350269 44 335204 00 2063 
2017 5 3002298 00 314877 06 300014 00 2087 
2017 6 3037941 00 318638 84 295646 00 2123 
2017 7 3513136 00 368454 72 344506 00 2123 
2017 8 3093617 00 324686 63 302317 00 2118 
2017 9 3252185 00 341085 20 320788 00 2116 
2017 10 696864 00 73101 72 69762 00 2113 
2017 11 2578876 00 270551,42 253938 00 2115 
2017 12 3174970 00 332987 36 316305 00 2118 
2018 1 2880209 00 302071 50 287890 00 2116 
2018 2 2242586 00 235198 86 222371 00 2115 
2018 3 2214307 00 232231.44 217548 00 2115 
2018 4 1805755 00 189411 24 18118200 2121 
2018 5 519004 00 54490.92 50275 00 2123 
2018 6 2489954 00 261141.79 243671 00 2126 
2018 7 3103805 00 325523.56 293857 00 2124 

2213 

9777 
9811 
9831 
9830 
9944 
10118 
10118 
10096 
10083 
10070 
10080 
10094 
10085 
10079 
10081 
10111 
10119 
10134 
10127 

1 

10085 l 
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2018 8 3069261 00 321902 35 28351500 2132 
2018 9 2661158 00 279096 46 246027 00 2145 
2018 10 3592003 00 376725 53 330529 00 2159 
2018 11 3543610 00 371649 05 333221 00 2174 
2018 12 3602146 00 377790 36 338596 00 2184 
2019 1 3057435 00 320660.27 286589 00 2197 
2019 2 1862579 00 195397.50 174925 00 2210 
2019 3 2153552 00 225892 75 204677 00 2219 
2019 4 788542 00 82704.34 7511600 2224 
2019 5 2813909 00 295118.40 265919 00 2232 
2019 6 2378262 00 249447 18 216928 00 2232 
2019 7 2637157 00 276580.85 244011 00 2244 
2019 8 2537704 00 26615083 232734 00 2249 
2019 9 2761003 00 289570 95 252452 00 2250 
2019 10 2382689 00 249892.33 218061 00 2252 
2019 11 2422161 00 254063.79 223643 00 2252 
2019 12 629813 00 66090.37 57342 00 2256 

10164 
10225 
10290 
10362 
10410 
10474 
10537 2346 
10578 
10603 
10641 
10641 
10697 
10720 
10724 
10734 
10734 
10754 

10418 

Output of this unit varies with market conditions, weather, unit conditions and operating 
characteristics, some of which vary seasonally. These conditions and characteristics are very 
dynamic and change frequently. Unit operators in the Southwest Power Pool (SPP) region 
schedule unit loads in coordination with the regional balancing authority to respond to market 
conditions. Some of the most significant variables affecting market conditions are fuel prices, 
renewable resource availability, capacity needs, and weather. Changes in these conditions are 
unpredictable and cannot be controlled by individual unit operators. Since CO2 emission rates 
vary with load, all of these sources of variability must be taken into account in establishing a 
performance standard. 

The tables below provide information about the CO:z emission rate when Welsh Unit 1 operated at 
various load ranges during the baseline period. These data exclude hours during which there was 
no electricity being generated or the unit was operating below its minimum stable operating load. 
Excluding these values eliminates artificially high CO2 emission rates when there is no electrical 
output and during the inherently less efficient operations as the unit is achieving minimum stable 
operating loads. It is no surprise that at lower loads the heat rate is higher, as the unit is designed 
to operate most efficiently at fullload. As noted above, these periods of low load operations have 
become more prevalent in recent years. 
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Figure 2: Welsh Unit 1 CO2 Emission Rates at Various Loads 2016-2018 

Welsh 1 - CO2 Emission Rate from CEMS (2016-2018) 
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Figure 3: Welsh Unit 1 CO2 Emission Rates at Various Loads 2017-2019 

Welsh 1 - CO2 Emission Rate from CEMS (2017-2019) 
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Coal-fired units are being asked to dispatch at lower loads for longer periods oftime in order to be 
ready to ramp up when intermittent renewable resources become unavailable. Therefore, the 
default methodology suggested by TCEQ for establishing a baseline emission rate may not be 
appropriate if a unit is routinely being asked to operate at low loads for long periods of time, or if 
the unit is being asked to start-up and shutdown much more frequently than was the case during 
the baseline period. Figure 4 shows the distribution of hours of operation at various load ranges 
for Welsh Unit 1 during the three-year periods from 2016-2018 and from 2017-2019. While these 
years contain similar distributions of operating hours, low load operations increased in the later 
period. Future operations cannot be predicted with any high degree of accuracy. SWEPCO 
suggests a methodology to establish baseline rates and determine compliance that accommodates 
changes in unit loads in later sections of this response. 

Figure 4: Distribution of Operating Hours at Welsh Unit 1 
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Heat Rate Improvement Measures 

The company must assess the feasibility of each of the EPA's seven heat rate improvement 
measuresforeachdesignatedfacility. Companies shouldreview the EPA's ACE rulepreamble 
and referenced technicalsupport documentsfor additionaldetails on each nieasure. If separate 
standards are recommended based on different operating loads, assess the feasibility of the 
measures at each segment. 

Cost Information requested can be based on the cost information included in the EPA's ACE 
rule preamble and/or referenced technical support documents or other cost data may be 
provided. Reference the basisfor any other cost data provided (e.g.,vendor estimates, the EPRI 
Cost Manual Estimator, or the EPA Pollution Control Cost Control Cost manual). 

1. Neural Networks and Intelligent Sootblowers 

Provide the following for each heat rate improvement measure: 

o If the measure is already implemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated. 
o If the measure was installed after the baseline period (i. e., years used to determine 

the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh 

Welsh Unit 1 utilizes a Distributed Control System (DCS) and Process Information (Pl) 
monitoring systems to provide the unit operators with a full view of the critical operating 
conditions on the unit. The DCS and PI together are the functional equivalent ofa Neural Network. 
Welsh Unit 1 also utilizes a Diamond Power Intelligent Soot blowing system. 

In the ACE Rule, a neural network is defined as a computer model that can be used to 
optimize combustion conditions, steam temperatures, and air pollution controls at a steam 
generating unit. A number of computerized systems have been developed and marketed by 
vendors, each of which contains a specific suite of sensors and monitors, and each of which is 
designed to work with specific modeling software based on the fundamental engineering principles 
that apply to the combustion or steam conditions at that particular unit, and the specific air 
pollution controls that have been installed at the unit. 

The Pl and DCS systems at Welsh Unit 1 rely on the same types of monitors and sensors 
included in most Neural Network packages. Over a hundred different parameters from various 
systems and equipment are measured across the unit. These include primary and secondary air 
flows and temperatures, air and gas pressures and flows, pressure differentials for certain critical 
equipment, auxiliary loads, feedwater flow, fan speeds and pitch, and other measurements. 

1 
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Subsystems that are monitored and evaluated include the air heaters, pulverizers, burners5 fans, 
dampers, feedwater heaters, reheaters, economizers, superheaters, boiler feed pumps, turbines, 
generators, air pollution control equipment, condenser systems, and electrical systems. 

A neural network installation collects and evaluates the information from sensors installed 
on a single unit or small group of units at a single location, and recommends adjustments, triggers 
alarms or sends other notifications to the unit operators, or automates certain functions through the 
computer tracking and predictive software. Operators can respond and make adjustments as 
appropriate, investigate unusual conditions, or enter work orders into the plant maintenance 
system. The PI and DCS systems at Welsh Unit 1 provide similar information to unit operators, 
adjust certain controls automatically, and can generate alarms and prompt specific actions to be 
manually performed. 

In addition, SWEPCO is one of six operating subsidiaries iii the American Electric Power 
(AEP) system that own and operate fossil fueled-units. The AEP system includes over 30,000 
MW of generating capacity, approximately 5,300 MW of which is renewable energy capacity. 
AEP companies operate approximately 12,000 MW of coal-fired capacity. Among the coal-fired 
units on the AEP system, there are several "series" of like-sized units of similar design. 

The similarities in size and design ofthe various AEP series ofunits have made information 
sharing and performance tracking a hallmark of AEP's culture. In the 1970s, AEP developed a 
training center for unit operators, and equipped it with a generator simulator that mimicked the 
real experience of manning the unit controls at one of the system's plants. This in turn led to the 
creation of a centralized Monitoring & Diagnostics Center (MDC) in 2014, co-located with the 
training center in St. Albans, West Virginia. 

At the MDC, thousands of instrument readings from the majority of the AEP fossil fleet 
are gathered and monitored. The information comes directly from the PI and DCS systems in real 
time. Information about sensor conditions and status and data trending and evaluation through the 
use of pattern recognition software allow the center to notify plant personnel ofthe need to check, 
replace5 or repair individual sensors, or take other actions to respond to abnormal operating 
conditions. The MDC has built numerous models around critical processes within the AEP units, 
and is able to communicate and collaborate with plant and system operators to investigate and 
remedy conditions before equipment damage occurs. In a sense, the MDC serves as a virtual fleet-
wide neural network for AEP's fossil units. 

The MDC has the capability to monitor and trend individual data points remotely in real time, 
spot early trends, and proactively recommend actions to improve performance or eliminate a 
curtailment before costly damage occurs. Based on the information available through these 
systems, operators are able to distinguish between controllable and uncontrollable factors 
impacting heat rate on the unit5 and take prescribed actions to reduce the impacts associated with 

8 
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controllable factors as much as physically and economically possible. Intensive operator training, 
including the use ofa centralized control system generator simulator during that training, provides 
our personnel with the knowledge necessary to initiate appropriate changes in operating 
parameters, and monitor the effects of automated responses in certain supplemental control 
systems, to assure that stability is achieved and maintained during all operating conditions. 

The capabilities of the MDC are essentially equivalent to the capabilities of a neural 
network on an individual unit, but with several distinct advantages not present with third party 
systems. First, the centralized function at MDC reduces the personnel and expense that would be 
required to support neural networks on each individual unit. Second, the information collected on 
a broad range of units across the AEP system provides opportunities to analyze and trend a more 
robust data set than could be gathered from an individual unit. Third, the information collected 
from units within the same series and the evaluations performed for one of the units in that series 
can highlight developing issues and solutions that can be applied to the entire series before 
equipment damage occurs. And fourth, the MDC staff can develop diagnostic tools and software 
that is customized to an AEP series of units based on the wealth of information in their systems, 
without the expense and delays associated with engaging a third party contractor. 

For all of these reasons, a commercial neural network would not collect additional data, 
provide better trending and evaluation, or take advantage ofthe broader universe of data available 
at the MDC, and therefore would not produce any detectable heat rate improvement beyond that 
achieved using the current systems and assistance of the MDC. In addition to optimizing steady 
state operations, these sensors and related controls allow unit operators to make necessary changes 
in real time when the unit is required to change loads in response to automatic generator control 
by the regional transmission operator. 

The opportunity for heat rate improvements with this technology is measured as a reduction 
of the typical heat rate increase that occurs over a long period of operating time. It is not an 
improvement in the design heat rate of the unit. In addition, the sensors, information, and controls 
must also be accompanied by actions necessary to make meaningful change in performance. While 
a neural network can expand the data points that are measured and monitored, it ultimately requires 
actions by both programmed control systems and experienced operators to start/stop and verify 
equipment operation or modify control settings to make meaningful change in performance. Since 
much ofthis work is already being achieved on Welsh Unit 1 through existing sensors and controls 
and experienced operators, it is expected that addition of a neural network would result in a 
marginal improvement that is less than the range predicted in Table 1 of the ACE Rule. 

Welsh Unit 1 is equipped with an intelligent sootblowing system that was installed during 
a scheduled unit outage in 2006. The system that was installed is a product of Diamond Power 
Company. The sootblowers have the ability to be automatically controlled via the supplied control 

9 
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system or via manual override by unit operators as may be needed. Water lances were installed 
prior to 1994 to improve cleaning of the radiant heat area of the furnace. 

Performance measurements to determine the impact ofthe sootblower systems on unit heat 
rate were not taken. These systems were installed primarily to reduce the risk of slag formation 
and potential unacceptable accumulation of ash on the heat transfer surfaces. Any heat rate 
"improvement" that is realized from these systems is in effect a reduction of the heat rate penalty 
being experienced against the unit design because of ash/slag buildup. These do not effectively 
improve the heat rate beyond the original design basis for a "clean" boiler, but when used 
effectively can maintain heat rate closer to the design value for a longer period of time. 

Neural network technology was developed and applied on a "test" basis to some steam 
generator equipment at other AEP units a decade ago. Reported results of the very controlled tests 
were highly variable and the technology focused on mainly one aspect (fuel-air distribution within 
the furnace) of the steam generation process. Testers concluded that the technology did not provide 
sufficient economic benefit to apply at full scale. Since that time, the implementation of the 
Mercury and Air Toxics Standards (MATS) rule has introduced increased regularity into the 
inspection, repair, and tuning of combustion controls. In addition, neural network technology still 
requires manual coordination of several other processes, including starting and stopping large 
equipment such as pulverizers and fans, in order to maintain combustion stability within the steam 
generator. SWEPCO relies on well-trained and highly knowledgeable operators to perform this 
integrated control in a highly efficient and reliable manner, supported by the existing PI and DCS 
systems and the MDC. The current use of the sootblowing system on Welsh Unit 1 maintains a 
high level of steam generator cleanliness and no measureable additive heat rate improvement is 
anticipated to result from integrating a neural network for this unit. 

• If the measure is not already implemented but is feasible to implement, provide the 
follo-wing information. 

o Describe your current equipment and/or system as it relates to the measure. 

See response above. Although technically feasible, the benefits of applying ofthis 
technology are limited for the reasons discussed above. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

10 
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o If the measure will require more than two years to implement, provide a schedule 
with specifc dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 
• A-warding contracts of issuing purchase orders 
• Start of construction or installation 
= Completion of construction or installation 
• Final compliance 

Not applicable. 

• If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 
o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit. 
o Specifically address any factors considered in the analysis including remaining useful 

life ofthefacility, unreasonable cost of control, physical impossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

Not applicable. 

2. Boiler Feed Pump Overhaul or Upgrade 

Provide thefollowingfor each heal rate improvement measure 

. If the measure is already implemented, provide the follo-wing 
o Describe your current equipment and/or system as it relates to the measure including 

the pump manufacturer's specifications 

Large electric motor powered boiler feed pumps (BFPs) supply feedwater to the steam 
generator in some units, and are responsible for a large portion of the auxiliary power consumed 
within a power plant (up to 10 MW from a 500 MW unit). Rigorous maintenance is required to 
ensure reliability and efficiency are maintained. Wear reduces the efficiency of the pump 
operations and requires regular rebuilds/upgrades/overhauls. These improvements for electric 
boiler feedwater pumps reduce auxiliary power demands and improve net heat rate, but would not 
result in measureable improvements in gross heat rate . 

At Welsh Unit 15 the main boiler feed pump is manufactured by DeLaval and driven by a 
steam turbine and not by an electric motor. As such, for most of the operating range of the Unit 
(above 24% output), the boiler feed pump is self-regulating and matches the feedwater needed to 
the load at which the unit is operating. In addition, the boiler feed pump enhances the overall 
efficiency of the unit because of the reduced auxiliary electric demand (a reduction of as much as 
35% of typical auxiliary load). For startup and low load operations, where there is insufficient 
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steam yet available to supply the auxiliary drive steam turbine, a smaller motor-driven feed 
pump is used to provide the required feedwater. This pump is initially used during unit startup 
prior to the electric generator producing any output and is removed from service at 
approximately 24% load. Boiler feed pump turbines can experience degradation and wear over 
time, and require periodic maintenance to repair turbine blades, exchange rotors, and restore 
steam seals. The boiler feed pumps at Unit 1 have been regularly maintained in accordance with 
the manufacturer's (DeLaval) specifications and additional overhauls are unnecessary. The 
DeLaval turbine driven boiler feed pump design specifications are: 9132 GPM, 7384 ft head, 
88% efficiency, and 5001 RPM. The motor drive feed pump design points are: 2226 GPM 7384 
ft head, 81.5% efficiency, and 3490 RPM 

At Welsh Unit 1, a regular turbine overhaul is planned approximately every 10 years, or 
after 80,000-100,000 hours of service. Given that the original design ofthese units includes a more 
efficient technology for use above startup flow conditions, and the operator has adopted a regular 
schedule for overhauls of the pump and turbine, it is reasonable to conclude that no incremental 
improvement is currently achievable. 

o Provide the date the measure was first installed/operated 

The main turbine-driven boiler feed pump was last overhauled and rebuilt in 2019. The 
startup motor-driven feed pump was last overhauled in 2018. 

o If the measure was installed after the baseline period (i.e., years used to determine 
the baseline rates), quantify the impact on your heat rate, in percent and Btu/KWh. 

Due to the length of time that has passed since this equipment installation, there are no 
contemporaneous records of unit operating performance maintained by SWEPCO for the requested 
periods, and heat rate tests were not conducted prior to or after this installation. Given that the 
original design of these units includes a more efficient technology for use above startup flow 
conditions, and the operator has adopted a regular schedule for overhauls ofthe pump and turbine, 
it is reasonable to conclude that no incremental improvement is currently achievable. 

• If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure including 
the pump manufacturer's specifications. 
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o Quantify the estimated heat rate iniprovement potential from baseline, in percent and 
Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range provided in 
Table 2 of the ACE preamble (84 FR 32542). Describe the basis of cost estimates 
(e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
w ith specific dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 

• Awarding contracts or issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not applicable. 

. If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
including the pump manufacturer's specifications. 

o Explain whythemeasure isnotfeasibleoris limiteddue tothe unique 
characteristics Of each unit. 

o Specifically address any factors considered in the analysis including remaining 
useful life ofthefacility, unreasonable cost of control, physical impossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

Not applicable. 

3. Air Pre-Heater and Duet Leakage Control 

Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide the following: 
o Describe your current equipment and/or system as it relates to the measure. 
o Include the following: 

• Description of the type and design, e.g., regenerative vs. recuperative 
• Date seals were last replaced, ifregenerative 
• Current estimated air pre-heater leakage rate and method of 

determination 
• Estimated improved air pre-heater leakage rate, if implemented. 
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The two air pre-heaters installed at Welsh Unit 1 are tri-sector regenerative air heaters 
which rotate. For this unit, air heater seals are typically inspected, repaired or replaced with in-
kind seals during equipment outages when the air heater baskets are replaced or when seals are 
found damaged. Additionally, the air heater internal ducts and sector plates are inspected during 
maintenance on the air heater, and localized repairs and stationary seal replacements can be made 
during those inspections if materials are available, or included in future outage plans. 

There are products on the market that advertise lowering the amount of leakage 
experienced within air pre-heater equipment. While it is likely feasible to install such products on 
Welsh Unit 1, it is currently AEP's opinion that the newer designs for low-leakage seals present 
risks to unit reliability and air heater functionality that may outweigh any efficiency gains. A 
thorough technical review is needed to determine applicability and potential benefits for Welsh 
Unit 1. Plant operators currently use PI system screens for monitoring differential pressure, 
temperatures and flue gas pressure in the air heater and motor amps for the PA, FD and ID fans in 
order to assess air heater loading and performance. Application of the low-leakage seal design 
would require some level of detailed engineering and design by the boiler and/or air heater OEM(s) 
to determine a suitable method of application and to determine the potential benefits to be gained 
and reliability risks to consider in each specific case. A feasibility study has not been performed 
for this unit. Some leakage at this location is necessary to avoid air heater lock-ups due to excessive 
thermal expansion caused by temperature excursions. 

o Provide the date the measure was first installed/operated 

The air heater seals were last replaced as a complete set in 2016 during a scheduled outage. 
Seals are inspected and maintained on an annual basis in accordance with the manufacturer's 
recommendations during maintenance outages as recommended by the air heater OEM. This 
maintenance can include repairs to sealing components or replacement of partial sets of seals as 
necessary, based on damage or wear. The costs for these inspections and repairs have not been 
separately tracked. 

o If the measure was installed after the baseline period (i. e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 

. If the measure is not already implemented but isfeasible to implemem, provide the 
following information. 
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o Describe your current equipment and/or system as it relates to the measure. 
o Quantify the estimated heat rate improvement potential from baseline, in percent 

and Btu/KWh. 
o Quantify the expected decrease in on-site power consumption, in MI/Fh per year, if 

applicable. 
o Quantify the cost to implement the measure if it is different than the range 

provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, work performed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific datesfor increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 

• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
m Completion of construction or installation 
• Final compliance 

Not Applicable. 

. If the measure is not already implemented and is notfeasible or is limited, provide the 
follo-wing information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique characteristics 

of each unit. 
o Specifically address anyfactors considered in the analysis including remaining useful 

life of the facility, unreasonable cost of control, physical inipossibility of control, or 
other factors that make application of the measure unreasonable (40 CFR 
§60.24a(e)). 

Not applicable. 

4. Variable Frequency Drives on Induced Draft Fans and Boiler Feed Pumps 

Provide the following for each heat rate improvement measure 

• If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
o If the measure was installed after the baseline period (i.e., years used to 

determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

o Provide Fan andpumpmanufacturer'sspecifications 
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• If the measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Variable Frequency Drives (VFD) are available that work in concert with traditional 
electric motors to vary the speed necessary during unit load changes to maximize performance of 
the driven equipment and reduce losses. This results in a reduction of power consumption as an 
auxiliary load and helps to maximize the net electrical generation from the unit. The most effective 
applications are for electric driven boiler feed pumps that control feed water flow and induced 
draft fans that control air/gas flow through the flue gas path. 

At Welsh Unit 1, approximately 50 - 60 percent of the electric demand on a typical unit 
has already been addressed, including both of the major applications for VFDs identified in the 
ACE rule. First, the main boiler feed pump is designed by DeLaval and is driven by an auxiliary 
steam turbine that automatically adjusts to the required load and does not consume electricity. As 
mentioned above in response to Question 2, the DeLaval main turbine driven boiler feed pump 
design specifications are: 9132 GPM, 7384 ft head, 88% efficiency, and 5001 RPM. This 
pump/turbine combination is placed in service when the unit advances off of the startup system 
and achieves approximately 24% output and remains in service up through fuilload. 

Second, induced draft (ID) fans were last replaced on the unit in 2016 and are axial flow 
fans with variable blade vane pitch, which reduce energy losses, enhance operator control, and 
increase volumetric flow through the unit to increase efficiency. The ID Fan is an axial vane design 
that operates at 890 RPM. At the boiler maximum continuous rating point, the axial vane ID fan 
performance is 1155600 CFM inlet, 32.35 in H2O static pressure rise, 84.2% efficiency. 

The axial vane fans deliver substantially similar performance to VFDs. In fact, in its 2009 
report on coal-fired power plant heat rate reductions, Sargent & Lundy compared the benefits of 
centrifugal fans with VFDs to axial vane fans, and determined that the axial vane fans provided 
slightly superior performance . Coal - Fired Power Plant Heat Rate Reductions , Sargent & Lundy , 
Final Report on Project 12301-001 (Jan. 22,2009) at p.8-5. 

o Quantijj> the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

Based on the Sargent & Lundy Report , SWEPCO anticipates that any difference in the 
heat rate to install and operate a VFD for the ID fans for both base load and cycling operations 
would be negligible. 

Replacing the main boiler feed pump turbine with an electric motor would impose 
significant and unnecessary costs and result in a heat rate penalty on the unit. The impact of 
adopting a VFD for the auxiliary boiler feed pump motor would be extremely low, well below 
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the suggested range offered in the ACE Rule Table 1, as this motor is infrequently used and 
likely to produce unmeasurable benefits. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Similarly, the power differential to operate the axial vane fans versus a conventional 
centrifugal fan and motor with VFD for both base load and cycling operations is negligible. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

As mentioned above. Welsh Unit 1 was able to install axial vane variable flow fans for the 
induced draft fan applications when the baghouse was installed iii 2016. SWEPCO does not have 
a true cost for adding a VFD onto an existing induced draft centrifugal fan. The axial vane fans 
were part of the larger baghouse equipment project installed in 2016. 

Application of a VFD to the auxiliary boiler feed pump drive motor would likely be cost 
prohibitive since the motor is approximately 5,000 HP, operates for a limited time only during 
startup when feed water flow is low and controlled by a regulating valve and the electric generator 
is not yet connected to the grid (producing 0 MWs). Occasionally the auxiliary feed pump may 
be brought into service during unit load reduction with the generator producing low MWs for short 
periods of time (hours) to perform troubleshooting or testing of the main boiler feed pump drive 
turbine. This period would likely not be part of the emissions performance standard period of 
testing. 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress ( 40 CFR Part 60 , Subpart Ba , 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
~ Completion of construction or installation 
• Final compliance 

As discussed above, implementing this measure is likely cost prohibitive and would result in 
no measureable heat rate improvement over the current equipment. 

. If the measure is not already implemented and is notfeasible or is limited, provide the 
following information, 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
o Specifically address anyfactors consideredin the analysisincludingremaining 

useful life ofthefacility, unreasonable cost of control, physical impossibility of 

17 



ACE Supplemental Responses 
Welsh Unit 1 
December 15,2020 

SOAH Docket No. 473-21-0538 
PUC Docket No. 51415 

SC 2nd RF1, Q. # SC 2-16 
Attachment 12 

PagEa~ 18 of 32 

control, or otherfactors that make application ofthe measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

5. Blade Path Upgrades for Steam Turbines 

Provide the following for each heat rate improvement measure 

. If the measure is already implemented, provide ihefollowing: 

o Describe your current equipment and/or system as it relates to the measure and 
include the turbine manufacturer's specifications. 

The best candidates for blade path upgrades are those turbines experiencing steam leaks 
and blade erosion, where efficiency improvements can be achieved using computerized flow 
modeling and innovative materials. However, significant variation exists among units. These 
upgrades are large capital investments and require long lead times. 

Welsh Unit 1 is equipped with one combined and opposed-flow high pressure/intermediate 
pressure (HP/IP) turbine and two low pressure (LP) turbines. This unit has the same turbine design 
as Welsh Unit 3. A set of rotor spares is available from the retired Welsh Unit 2. 

o Provide the date the measure was first installed/operated 

The steam turbine on Welsh Unit 1 has not been upgraded in the last 10 years. The steam 
turbine has been overhauled during the last 10 years. Steam turbine sections (HP/IP and LP) were 
last overhauled in 2016 

During the 2016 unit maintenance outage, the turbines wei e overhauled by opening and 
assessing condition, cleaning and removal ofblade deposits, inspection and non-destructive testing 
of components, repairing or replacement of worn or damaged blades with like-kind materials and 
restoration of seals to design clearance values. Closing clearances were recorded and the turbine 
casings reassembled. Rotor vibration levels are monitored during startup to determine no rubs 
occur and rotor balance is acceptable. Steam pressures and temperatures are measured to confirm 
proper steam expansion is taking place. 

o If the measurewasinstalled after the baselineperiod (i.e.,years usedto 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/Kl¥h. 

As a result of the turbine overhaul, most of the "recoverable" losses that occur during the 
normal operating cycle ofthe steam turbine sections were reduced and overall performance moved 
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closer to design values. A formal heat rate test utilizing highly calibrated test instruments is not 
typically performed following a turbine overhaul as this is not cost effective. Improvement is 
typically measured with installed station instrumentation by a reduction in feedwater flow and 
steam generator heat input for a given MW production as corrected to standard throttle conditions. 

. Ifthe measure is not already implemented but is feasible to implement, provide the 
following information, 

o Describe your current equipment and/or system as it relates to the measure. 

See responses above. In addition, there are steam path upgrades that have been applied to 
similar units. Typically a steam path upgrade is only cost-justified if other changes to a unit will 
significantly increase auxiliary loads, and some of those losses can be offset by the turbine 
upgrade. The baghouse design used at Welsh Unit 1 does not increase auxiliary power demands 
as much as conventional wet or dry scrubbers, so the investment was not justified when those 
controls were installed. Currently, demand for electricity is not growing at a rapid pace, and other 
alternatives for additional generating capacity can be more economically attractive than increasing 
the output of a coal-fired unit. An economic evaluation for any potential steam path upgrade is 
recommended. These factors, and the potential to trigger NSR review, would need to be carefully 
considered in addition to whether a turbine upgrade would fall within the range of the ACE Rule 
Table 1 estimates as well as the Table 2 range for HR improvement. 

o Quantify the estimated heat rate improvement potential from baseline, ill percent 
and Btu/KWh. 

Regular overhauls restore and maintain the efficiency of the unit. No specific upgrade 
designs have been developed for Welsh Unit 1. And therefore the heat rate impact cannot be 
estimated. 

o Quantify the expected decrease in on-site power consumption, in MWh per year, if 
applicable. 

Not applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on coniparable unit, etc.) 

The cost of a turbine overhaul or upgrade can vary significantly based on the amount of 
damage to or degradation of existing components (for an overhaul), or the extent of any design 
changes associated with an upgrade. Some upgrades may require replacement of turbine rotors, 
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blade carriers and casings in addition to the blades, at a substantially increased cost and scope of 
work. No specific upgrades have been designed or estimated for the turbines at Welsh. 

Steam turbine overhauls and steam path inspections/repairs have been performed at Welsh 
Unit 1 over the years to return the turbine to near design conditions. These were performed during 
scheduled outages when turbine inspections have allowed for any liabilities to be addressed and 
for replacement parts to be procured and made ready for installation. AEP is not aware of any 
commercial offerings from the turbine OEM for steam path upgrades for Welsh Unit 1. The next 
regular maintenance opportunity for this turbine is not until 2028 or later. Based on other 
environmental requirements, Welsh Unit 1 will cease combusting coal by late 2028. 

o Ifthe measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of,construction or installation 
• Completion of construction or installation 
a Final compliance 

. If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is notfeasible or is limited due to the unique' 

characteristics of each unit. 
o Specifically address anyfactors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost of control, physical impossibility of 
control, or other factors that make application of the measure unreasonable (40 
CFR §60 24a(e)). 

See above responses. 

6. Redesign or Replacement of Economizer 

Provide the following for each heat rate improvement measure 

. Ifthe measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure. 
o Provide the date the measure was first installed/operated 
o Ifthe measurewasinstalledafter the baseline period (i.e.,years usedto 

determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Not applicable. 
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• If the measure is not already implemented but is feasible to iniplement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 

Replacing or redesigning the economizer can optimize temperatures at the exit of the 
boiler. Boiler layout and construction may limit the applicability of this measure to certain units. 

The economizer on Welsh Unit 1 is original and has never been replaced. On occasion, 
there has been a need to locate and access certain areas of the economizer to address leaking tubes 
or other physical damage. This repair could result in replacement of a small number of tubes or 
partial tube sections but no major replacement of tube bundles has been necessary. 

During the past year the economizer has performed well, allowing for critical temperatures 
such as boiler exit gas and air heater gas outlet temperatures to remain within manufacturer 
specifications throughout the load range. 

Because there are currently no issues with the performance ofthe existing economizer, and 
no specific design changes have been identified that would allow the unit to increase efficiency 
without potentially compromising the operations of downstream equipment, there are no known 
changes to evaluate. 

It is technically feasible to replace an economizer either with like-kind design or with some 
improvements in materials or heat transfer characteristics. Limited like-kind replacements of 
economizer sections have been made to repair tube damage with no impact to the heat rate of the 
unit. However, making changes to the economizer design or replacing the economizer in its 
entirety would have significant impacts on downstream equipment at this unit, including the air 
heaters, which are sensitive to flue gas temperature changes. The existing economizer is 
functioning well in its current cycle and condition and does not warrant replacement. 

o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

For the reasons expressed in the previous answer, there are no heat rate improvements 
anticipated to be associated with an economizer redesign/replacement project. 

o Quantify the expected decrease in on-sile power consumption, in MWh per year, if 
applicable. 

Not applicable. 

21 



ACE Supplemental Responses 
Welsh Unit 1 
December 15,2020 

SOAH Docket No. 473-21-0538 
PUC Docket No. 51415 

SC 2nd RFI, Q. # SC 2-16 
Attachment 12 

PagBE@E 22 of 32 

Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 ofthe ACEpreamble (84 FR 32542). Describe the basis of 
cost estiniates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

No specific designs have been identified that would allow the costs of this measure to be 
evaluated. Given the commitment to cease combusting coal at this unit in 2028, it is unlikely 
that a large capital investment like a complete economizer replacement would be recoverable 
over the unit's remaining useful life. 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
= Completion of construction or installation 
• Final compliance 

• If the measure is not already implemented and is notfeasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
o Specifically address any factors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost ofcontrol, physical impossibility of 
control, or otherfactors that make application of the measure unreasonable (40 
CFR §60.24a(e)). 

See previous responses. 

7. Heat Rate Improvement Best Management O& M Practices 

Provide thefollowingfor each heat rate improvement measure 

• If the measure is already implemented, provide the following: 

o Describe your current equipment and/or system as it relates to the measure and 
include a description of the current 0&M practices for the following, if 
performed, includingfrequency: staff training in heat rate improvement 
practices; On-site heat rate performance appraisals; steam surface condenser 
cleaning. 
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Heat rate improvement "awareness training" is suggested as a means of elevating 
awareness of specific heat rate improvement efficiency measures among the operations and 
maintenance staff at units including the Welsh Plant affected by the rule. In the response to ACE 
Rule comments, EPA recognized that the level of awareness at individual units could vary 
dramatically, and that states might simply take into consideration whether there are existing 
programs at specific units as part of the overall evaluation of the candidate technologies. Capital 
costs are anticipated to be minimal and the impact of implementing new or existing programs is 
difficult to estimate and expected to be widely variable. 

As generating units across the country have joined regional transmission organizations and 
begun offering the output of their units into competitive generation markets, cost-effective 
operation of individual units has become increasingly important. AEP units in the west are 
dispatched as part of SPP, which has a robust day-ahead energy market. As a result5 increasing 
attention has been focused on ways to improve efficiency and lower operating costs. 

AEP provides training, monitoring tools, and "best practice" sharing forums for its 
employees as a way to help plant operators and staff to improve their awareness and equip them 
with means to maintain efficient operations and identify further efficiency improvements. Some 
of these tools and practices include: 

• Operator training 
• HRI classes, focusing on plant system optimization, are held at the 

Generation unit simulator center in St. Albans, WV and available to 
SWEPCO / Welsh Unit 1 personnel 

• An automated Monitoring & Diagnostics Center (MDC) 
• Equipment control systems capable of automatically responding to 

changing conditions 
• Regular technology updates and reviews 
• Participating in and contributing to AEP Operational Excellence Program 

for best practices, including maximizing performance and reducing heat 
rate 

• Maintaining thermal performance models of the unit design cycle with 
equipment references 

• MDC performs start-up and shutdown analyses related to thermal ramp 
rates for Welsh Unit 1 boiler tubes/headers, heaters and turbine 
components with the goal of reducing equipment degradation, improved 
long-term performance, and reliability. 

The degree to which individual unit operators, supervisors and engineers undergo various 
parts of this training depends upon their position and desire to further develop and take on 
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additional responsibilities. Some positions such as a Control Center Operator (CCO) require prior 
successful completion of the NUS Heat Rate course. The CCO is also responsible to monitor 
"controllable" heat rate monitor screens in the unit control room to aid in determining the most 
efficient unit operation conditions for Welsh Plant. 

The Welsh Plant performs heat rate performance appraisals on an ongoing basis. The plant 
monitors heat rate deviations on an ongoing basis through their PI systems (as described in 
response to questions 1 above), and initiates corrective action when warranted. 

The Welsh Plant performs condenser tube leak checks during every maintenance outage to 
address any leaking tubes in order to maintain optimum performance and reduce the effects of 
contamination. Condenser tube cleanings are performed when performance monitoring indicates 
the need. Condenser tube fouling has not typically been a problem on Welsh Unit 1, but when it 
occurs it has typically been caused by elam shells blocking the flow of cooling water in the tubes. 
This condition is effectively resolved by back washing during outages. We monitor performance 
by examining the relationship between cooling water temperature and condenser pressure during 
different seasonal periods. This relationship has tracked closely with the design parameters. The 
MDC has several models built around condenser performance which are closely monitored. The 
current cleaning methods are working well, and the quality of the cooling water and steam purity 
in the condensate cycle are being held close to optimum values. The last time the main and 
auxiliary condensers required cleaning to remove scale buildup was in 2009, following a period 
when water chemistry was impaired. Cooling water chemistry has improved greatly, and similar 
cleanings are not expected to be needed on a regular basis. 

o Provide the date the measure was first installed/operated 

Not applicable. 

o If the measure was installed after the baseline period (i.e., years used to 
determine the baseline rates), quantify the impact on your heat rate, in percent 
and Btu/KWh. 

Existing programs and measures are currently being employed and improvements are 
reflected in the historic emissions data for this unit. The precise percentage in unknown. No 
quantifiable incremental increase in heat rate improvement is anticipated as a result of continuing 
the existing practices, which include regular technology reviews and updates 

• Ifthe measure is not already implemented but is feasible to implement, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure. 
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o Quantify the estimated heat rate improvement potential from baseline, in percent 
and Btu/KWh. 

o Quantify the expected decrease in on-site power consumption, iii A,1Wh per year, if 
applicable. 

o Quantify the cost to implement the measure if it is different than the range 
provided in Table 2 of the ACE preamble (84 FR 32542). Describe the basis of 
cost estimates (e.g., vendor estimates, workperformed on comparable unit, etc.) 

o If the measure will require more than two years to implement, provide a schedule 
with specific dates for increments of progress (40 CFR Part 60, Subpart Ba, 
§60.24a(d)). 
• Awarding contracts of issuing purchase orders 
• Start of construction or installation 
• Completion of construction or installation 
• Final compliance 

Not applicable. 

• If the measure is not already implemented and is not feasible or is limited, provide the 
following information. 

o Describe your current equipment and/or system as it relates to the measure 
o Explain why the measure is not feasible or is limited due to the unique 

characteristics of each unit. 
o Specifically address any factors considered in the analysis including remaining 

useful life ofthefacility, unreasonable cost ofcontrol, physical impossibility of 
control, or other factors that make application ofthe measure unreasonable (40 
CFR §60-24a(e)). 

Not applicable. 

25 



ACE Supplemental Responses 
Welsh Unit 1 
December 15,2020 

SOAH Docket No. 473-21-0538 
PUC Docket No. 51415 

SC 2nd RFI, Q. # SC 2-16 
Attachment 12 

PagB*6 26 of 32 

Recommended Final Standards for State Plan - 40 CFR 60.5755a 

Provide the expected heat rate and recommended CO2 emission standard(s) for each designated 
facility after implementation of all HRI measures determined to be feasible. Section 
60.5755a(a)(1) ofthe ACE rule requires the standard ofperformancefor each designated facility 
be an emission performance rate relating mass of CO2 emitted per unit of energy (e.g., lb 
COz/MWh). The EPA has indicated that work practice standards cannot be used in lieu of 
establishing a numerical limit for any of the measures, including those measures that only 
impact net generation. The ACE rule does not allow for parametric monitoring, mass-based 
limits, concentration-based limits, or a trading program. 

Most of the candidate HRI technologies identified by EPA have already been applied at 
Welsh Unit 1, or further potential reductions in heat rate have not been identified for the specified 
technology. Figure 4 below contains a summary of the applicability of the various measures. 

Figure 4: Summary of HRI Measures and Applicability 

HRI Measure The Same or Further Are the 
Equivalent Improvements Technologies or 

Measure Currently Available and Further 
Installed or Technically Improvements 
Conducted? Feasible? Economically 

Justified? 
Neural Network/ Yes No N/A 

Intelligent 
Sootblowers 

Boiler Feed Pumps Yes No N/A 

Air Heater Seals/Duet Yes No N/A 
Leakage Control 

VFDs Yes No N/A 

Steam Turbine Yes No N/A 
Upgrades 

Replace/Redesign Yes No N/A 
Economizer 

Heat Rate Awareness Yes 
Training, Evaluation, 
and 0&M Practices 

Evaluated as part of Determined as part of 
ongoing performance budgeting process 

monitoring 

As outlined above5 measures equivalent to the neural network/intelligent sootblowing 
systems, boiler feed pump technology, air heater seals and duet leakage control, and variable 
frequency drives are already currently employed and maintained through regular inspections and 
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maintenance. No specific upgrades for the unit's economizer or steam turbines have been made 
available through the original equipment manufacturers. Regular heat rate improvement 
evaluation and training is conducted for facility personnel, and through the centralized MDC and 
simulator training facility; on-site opportunities for further heat rate improvements are evaluated 
and incorporated into capital improvement plans and outage schedules. Condenser cleaning and 
monitoring is conducted on a regular basis. 

Step 1 

• Expected heat rate in Btu/KWh after implementation of all measures recommended as 
feasible, gross and/or net basis 

• Recommended CO2 lb/MWh emission standards, gross and/or net basis 

o Recommended emission limits based on percent reduction in CO2 baseline rate, 
as determined above, by applying percent improvement from BSER measures determined 
to be feasible 

o Rolling 12-boiler operating month compliance basis, or alternative basis, 
calculated similar to baseline rate 

o If separate standards are recommended based on different operating loads, 
clearly identify the operating load criteria associated with each segment (e.g., firing rate 
capacity associated with each segnient) Affordable Clean Energy Rule State Plan 
Company Information Collection Request February 24, 2020 Page 5 of 5 

o Provide any suggestions on how to address measures that only affect net 
generation 

An achievable performance standard must accommodate not only heat rate degradation, 
but the inherent variability associated with both controllable and uncontrollable factors that affect 
heat rate, the uncertainty associated with the measurement technologies, and the full range of 
operating conditions the facility is expected to encounter throughout the compliance period. As 
part of the bulk electric system, Welsh Unit 1 and other electric generating units have public 
service obligations to the ultimate consumers of electricity, obligations to the regional 
transmission operators and reliability authorities to be available to provide service during all 
periods, and obligations to respond to the dispatch instructions received from those operators. 
These obligations are legally enforceable and could subject SWEPCO to significant fines and 
penalties ifthe operation of Welsh Unit 1 is compromised. 

EPA recognizes that the standards of performance developed by the states must account 
for the variability in performance at individual units, and has suggested that either multiple 
emissions standards be developed, or that states select a single standard of performance based on 
a standard set of operating conditions. See 84 Fed. Reg. 32552 (July 18, 2019). Based on the 
ease of implementation and ability to use regularly scheduled emissions testing under standard 
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conditions to demonstrate compliance, a single performance standard could be developed using 
the baseline data that would be supported by stack testing at representative conditions. There are 
a number of different standard statistical evaluations that can be performed using this data to 
attempt to identify a performance standard that could be measured under full load operating 
conditions using a reference test method. A performance standard based on the upper predictive 
limit (UPL) at full load is one option. UPLs have been used by EPA in establishing standards 
under 40 CFR Part 63 for boilers and industrial furnaces, as well as other standards under the 
Clean Air Act. See, CO CEMS MACT Floor Anal-ysis August 2012 for the Industrial, 
Commercial, and Institutional Boilers and Process Heaters National Emission Standards for 
Hazardous Air Pollutants Major Source , Docket ID Item No . EPA - HQ - OAR - 2002 - 0058 - 3877 . 

However, there is a wide range of variability in measured values across load ranges, and 
continuous data can be developed from the certified monitors and other information under Part 
60, which is typically used for performance standards developed under Section 1]1 of the Clean 
Air Act. Variability from all sources must be accounted for in order to make the performance 
standard achievable. As shown in Figure 1, the "baseline" rate calculated as prescribed for 
TCEQ's default standard varies significantly over two overlapping recent periods at this unit, 
which suggests that the standard is not robust enough to accommodate even moderate shifts in 
load. The baseline CO2 emission rate calculated for Welsh Unit 1 based on the 12-month rolling 
averages from 2017-2018 shown in Figure 1, above is 2,213 pounds per MWh gross, but a similar 
calculation for the period from 2018-2019 yields a baseline rate of 2,346 pounds per MWh gross. 
A simple average or mean of the historic data even with multiple standard deviations therefore 
would be unreasonable, given the uncontrollable factors that have significant impacts on heat rate 
and CO2 emissions. 

TCEQ has recommended the use of unbiased CEMS data as the compliance determination 
method for a performance standard5 but the wide range of values across the normal operating 
range of electric generating units, the lack of in formation during start-up to calculate an accurate 
value in the form of the proposed standard, the uncontrollable factors affecting emissions 
performance, and the complexity of attempting to create and track a standard make this approach 
inherently less reliable than a reference method test performed under a standard set of conditions. 
These uncertainties create an attendant risk of non-compliance unless all of these factors can be 
accounted for when the performance standard is established. 

The proposed "default method" suggested by TCEQ addresses some, but not all of these 
factors. The addition of a value that is three times the standard deviation among the measured 
values over a 24-month operating period may provide sufficient margin that compliance could be 
maintained if other unit operating conditions remained the same. Similar standards have been 
proposed in other states, and many states are considering whether it would be necessary to 
exclude certain values (i.e., CO2 emission rates above 3,000 lb/MWh, values below 1,000 
lb/MWh, values for loads below the minimum stable operating range, or other defined outliers) 
from the baseline calculation and compliance determination methods in order to adequately deal 
with sources ofvariability and uncertainty. 
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However, the electricity markets are undergoing an unprecedented change, and the 
introduction of increasing ainounts of renewable resources continues to pressure coal-fired 
generators to play a load following role, and spend substantially more time operating at low or 
minimum loads in order to be able to ramp up when renewable resources are unable to provide 
sustained generation. Because of the substantial variation in CO2 emission rates at low loads 
versus full load, see Figure 2, a set of "binned" standards based on unit operating load may 
provide a more reasonable assurance of continued compliance if a unit is required to greatly 
increase the time spent at low loads in future years. An example of the load bit-Is that could be 
used to establish average C02 emission rates and determine compliance with the final standards 
is presented below in Figure 5. 

Figure 5: CO2 Emission Rates at Various Load Bins for Welsh Unit 1 

Welsh 1 - Average CO2 Emission Rate 
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SWEPCO recommends that if CEMS data is used to determine compliance and all 
operating periods are included, multiple load bins should be established for each unit, and a margin 
ofthree times the standard deviation should be added to develop a separate standard for each load 
bin. Using the data provided for the baseline period, the higher of the 24-month baseline average 
plus three standard deviations developed for the period from 2017-2018 should be used. 
Additional adjustments (such as the elimination of outliers or other means of eliminating the 
impacts of multiple unit start-ups) may also be required. Figure 6 below contains a table of the 
separate load ranges and their baseline CO:z emission rates that would be used to demonstrate 
compliance using the binned load range methodology. 
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